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NAVIGATION:! 


CONTAINING . 
The Dodtrin of Plain & Spherical T: range 
and their Uſe and Application-in Plain | Þ 
' Sailing , Mercator's Sailing, and Great] Þ 
Cirele Sailing, as alſo in Afronomy and|Þ 
. Geograpby, and Rules for tinding the V ariation & 
of the Compaſs, and.correQting the Comrſe, | 
TOGE THER: wiTH | y; 
Tables: of the Sun and Stars Right Aſcenſion ad} 
 Dondpmntions Of the Latitude and Longitude of Placey,/ | 
_ Of Mcridional Parts. Likewife a Treverſe-Tabls, - 
A Perpetual Almanach, and other things EW 


yery uſeful in the Art of Navigation. "Y 
AND , 

The Logarithm Sines and Tangents ; with the: 
Logarithms of Nataral Numbers from 1 to 20: 0,cares 
fully corre&ed according to thoſe exa® Tables os 
merly ſet forth. 3 £7 


By HENRY GELLITRANE 
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The Uſe of the Table of Differeniceuf Latitude and 
Departure. 


| T His Table oneach Page contains ten Columns, in | 
© ;& the twoourmoſt Columns of each Page ſtands the 
- © word Difiange, it begins on the left hand A a5; t, and 
age it be- 
21s at 31 and is continued to 60; in theſe Columns 
ou' muſt find your Diſtance ſailed : rhe other Co- 
Jumns of each Page are diſtinguiſhed by the Points | 
and quarter Points of the Compaſſes, beginning at , 
4 Point, and ſo + Points 4 Point, 1 Poigt, and ſo jn- 
creaſing to 4 Points at the head of rhe Table, and; be- | 
pining..: 4 Points and increafing backward to 7 . 
oints 2 at the Foot of the Table; every quarter ' 
Point containing two Columns, diſtingui the 
words Lat. and Dep. fignifying the Difference of Lati-» 
tude and Departure, at the bead and foot of the Fable. 


The chief tiſe of this Table # this, the Courſe and Diſtance 
being given 10 find the Diff. ves and Departure, 


A #bip ſails'S.E.by S.4 no, of mrles, I demand the 
** Difference of Latitude and Departure, © 
.. Notes _=m_ Courſe muſt always be accounted from 
the North or South Poinr of the Compaſs, | according 
$s your. Courſe is Northerly -or . Soutberly, © 
'*'So-your Courſe being S,E by $.3 B, it is 3 Points 7 
From the South towards the Eaſt, and therefore your 
ifference- of Latitude-is Southerly and your Depar- 
mre Eaſtirly; Turn to the Table of Difference of La- 
tirude_ and Departure, and laok for 3 Pojnts 3 which 
you will find. at the head of 'the Table, then look for 
your Diſtance 57 in the Column of Diſtance, which , 
ouwill fad upon the right hand 4 age. againſt 
$7 n, inthe Diſtance, and under 3 Points 5 rhe ps 


Wl 


under'Eat.your Diff.Lat.is 44.2 and under Dep.your De- 
parture 36.2,thar nag Dif. Lar.is 44 miles & 2 tenths 
of a mile _ your - NN K.. Wi W. , ve 
ExampleTI, A Ship ſalts N,W.byW.7 W. 46 league: 
I demand he Difrene Laitmde and Departure 
The Courſe is 5 Points A; fa 


| Mm the North toward the 
Weft, therefore your Dif.Lar. is Northerly, and your 
arture Weſterly : Look for 5 Points z, which you 
will find at the foat' of the Table, and 46. your diſtance 
on the right hand Page, then _ againſt 46 and over 
5 Points 'X you will Bnd your Diff. Lat, over the word 
. Lgs. atthe For of the Table, to be 23 leagues and 6 
tenths, and your Departure over the word Dep. to. be 
39 leagues and 4 tenths of a league. . ' 


(ET.) trow to work & Traverſe by the Tables of Difference 
) His ork 4 Trace by whe Taber of DIP 


_ and then N,N.W-4 


the two firſt, Columns inſert your Courſe and Diſtance, I 
1s 1.1; The, Traverte Table. nes 2 


7 m_I 
Courſe d. miles | Dif. Lat. |} Departure © 
WE W.. " 5O / 31-7 "F 3s - ibs 

N:N:/E: SE. 20 "117 6] ' Jog'a| 
S. W.EW: : 27 | r7 '3/ * 13t:0 
N. N, W. 5W 22 [199 09 4 
W, N. W.4 W. 25 lo6 © 24 2 

75 2147 2109 41933. 
| I7 2 og 4 

Diff. Lats o| Departurel83, 9 | 


"Lieb. [ths Table, 8 
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Columns.” 


Jerk therefrom, _ and ſs likewiſe of 


Mack x Shes >hes Eatieade and De. 
Depzroup 
v2 or ere: Nia "Dire: A ” [0 LECg 
, and p lage APEnC? | that is, 
SFyout'C Arſe bn bt be NOD. = BA blace 
1 Jour if OT Rae In ojumn, and 
- your Departure int Ealt;; Ify 2) 2 5 a 
We No and the ; Fence of Latis 
tpde in the Nor by Briure inthe. - 
Welt. I wk: and. the Eaſt, , your: 
iffrrer TE Ka nd, your 
SFPArture 10 0h" t.is berwen the South 2nd 
the Welt Fh Lis ej Fourh 
olunit and your ure 1n We 
'-If the Ship 1 fail direal pr air or iredtly Gn. % the | 
rude,which is erly or 
WIS (+4 he | WV; het il direct. 
Ir HY CPAITUre - Joie is 
6 BA i F cq Bk e.Cc aving 
8 Ft 
J |W: Yo r: ks ol g3ty eand D arture in 
; Brefnng rj fe on by  Weſt;as 
EI tke ++ of icon y Ws bf BE Notch 
fe alt 5.4 
_ bf e Lat & Son Sun By; ke Nor 
were ſubtra&'r 


by Eaſt and Weſt 
in the foreſaid Table the South Column| 


" ſubrraQed:fromithe* North ,\'the! Rentainder' is*5 8.0, 
is; the Diffefence; of Latitide Northetly,''and the 
Ea nſubrraQed-from the Weſt, the Remaioder' 
- js83.9, which $5. the Dy oy which was 


[TIS to he | found. 
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bd * pp. Ty 
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" 2 FF» w# his w_ kd; To 3 re 
EF Y be nt KH ies 4 XY Enge 7 
FO OY s. > DAS Is TH? by 


AS ERC inf IVY" 


E ewl 
day of 
EF Syd 1 in Lem,Eafter-day &j 


before: E-Denieice! Lexcers] ;/ 


vor ears |. 


W7 [SS ]Sbrope- Eaxfter-.| 
Dim." _—_ It Z =] Sunday. Sunday. k 
[574 [Sunday 3}, D ijMaret-i|Aprib19} June i 3 
1675 Mandy, |;3 C Fore 14ſApril 4 = 23 
1676|Wedneſday|:5 |B-$jFebr. 6 |Mar, 26| May . af. 
1677]Thurſday ..., 6 Febr.25. Aprilis Jung: 3 
t67+]Friday.; Febri10 ar, -31} May- 


| 61 G, 
3 S 


1679 

681] M : - 3 
1:632{Wedne Sh 1Y'! Febr. 26}April ts} Jone 
£1633] Thivrfday: - 4 Cano ade 1$JApri} 
11684|Satur 423} EE | 

"rn "4 -D* | 

16886|Munday ' *|r5}-C Gerly 14 

1687 Tueſday" 26] ' ]Febr,” 6 War... 27M 

1688 Thurſday: f 7[Þ 'G|Eebr. Lt} rf] ? 

i689 1Erida yi 3].F, Febr, 10|Mar. 31 Ts i 

Erie Wav [29 - March |April20{ June. . 
1691|Sundﬀay ” [ti | D* [Febr. 23] April rz{May p14 
r1692|Tueſday . J>|C B|Febr,' 7'Mar, 27|May \15] - 
1693 Wedneſday 3] Þ:{Febr. *6 {April 16] June' 4 

The Perpetual Almanack. 

____ Days . the [ame as the Firſt of- March. 
"March | 1 8} | 
Avguſt 2 9 
Mav ES. 10 

4 Oober [| ut 
April Wes "IS 
September FS. T3. 
Jone =2 14 
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| Th ck. helow againſt acl Bekcheey; and you will 7. 
att 


The Uſe Skis Mmenacy 


JY the former Table you oy. 2 what aay of the! 
week the firſt of March on in. any of thoſe: 
7 ars, which being known you may readily find any. 
(day of the Week or Month throughout the Logos J 


' 
: 

W 
j2J 
; 


E 
if you would know Jn. of the Week the 7, 
is RN ants Barieg 6 _ the Table thar the. Grit 
Marth is Munday, look Column of the Alma-; 


be 7: 14. 24. 28 of thoſe Months are: 
aing! if you Set what day of the rags. .the 


third. Sunday in Mey; 1676 is, that year the firſt of Merch 
Fling on Wedneſday, cours in on Cyſumn in the 
"! Alnhariack even with May L find the third | 
eſday of thoſe ffs ro be eg4 oh and ſo | 
third” Sunday to be the 21. day, Thus by knowing 
what day. of the week. the firſt day of March falls on nin 
- Jany-ycarz. the number of the days even; with the £: 
Months are of the ſame day of the Week , whether | 
ruby Minday, Tuejday, &c. for ever, 
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1 \& Fear the Angles which every Rhomb (or, = 
Point of the Compaſs)makes with the Meridian. 
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| 42 11 33 6A 
North Eaft South Eaft |4 \45/ 00] Nor.Weſt [Son. Wel 
[47 4 | 
jo 37 $ 
53 '26 Sorts 
N.E. by E, SE. by E. | 5 [56x 5/N,W.by W|S-Whby W, 
59 04 TY 
61: 52. % 
$64 41 I 
E.N.E. | E.S.E. |6 [67 30] W.N.W,. |, W,SW, 
| it 1 ) 
73 07 
i. ke 25 5K, | 
E.by North E.by Sourh| 7 [78 45 by Nor.|W.by Son. 
F <h $1 3 | 
4 23 
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Eaſt, 18 190. 
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= ACA CGE: Maher | 
ane and 'Sea-Books i in Engliſh. | 


2.5 " 
YER 
"Li 
<9 # 
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o 
"3 
{4 


ID ts 9 


- Tion;Surveying ,G duging Gunnery, Aftronimy zD0t 


1and Fort: m_ By Capt. Sam;Sturmy, Fylio, 
' -Gellib 


Regs CR. ated of Salers; andPilots 
an NG of the largeſt Wagoner. 
gwen 2 we of 5 being an Imroduf#ion | nfo the who 


= endral Cuelrangs;rwo ler t and two ſmall,exquifitl 
bi BY 


The Geo 1etTical Seaman; ſhewing bow the three kinds of, 
vil hy he plain Chary, 


\ Norw, | 


rg Hſe of the ay ight to the. Longitude. 
oat[waing 44, Complert Ship he t. Complete Modelliſt.. 


With ang other Mathematical and Sea Books , Wagoners, 
Sea Charts, or Books of any .other Subjef, as, Divinity, 
Foe. iloſopby, 8c. rare ſold at the cheapeſt Rate by 


Maringrs Mag {ine comaining the, Art of Nav 


: 
s Trigonometria Britannica.) Folio. » || 


ine Pilot wich new Fins ed y 1, being 
-Mirror,bei 


e le of Sea-Tiſftruments, oj eller, 


$Sc# or oa 


ant, or the eſeriprfon end uſe 


Surron : |: On the Prints. ſold alone. , 
Mbreator! #'Chart,'andiGreid: 
doe 1p by Geometry, outy by « Plain 

two new of enVorlee b added. / 
Kreping an dequunt of any Voyage by Laii- 
'tu has #0 the &, H.Philippes«, 

| bf kg of Errors.—- | 
's Triangles. onde Praftice, Seamans, | 
f ' Seamans Companion.  Seamans Secrets, |} 

. Meriner "pegs Itifionary.  Seamans. 
Py Rs Eb kes « rorges Ny's Art .of 


cal Manual. i Mariners Compaſs refified. u/e. 
'Carpenttis'Ralt, 'ahd Gunter's Line of Numbers.” 


ſhe, Bookſellers. as. the :ancient! Shop 148; the? 
are near Tower«Hill:; where-alſo you may have | 


| any fort of Paper or Paper-Boo edo A; Bibles | 
A is Books new bent al up anda be Ink for. ws. 
FOOT I 


LS, "OPET 3, ©Y ' F-- LEN TY: 44 


1] 35555555:55605556 
| The BOOKSELLER ro the | 
READ E R. 


D Aving formerly Printed Afr. Gellibrand*s 
& Inftitution Trigonometrical, wisb' 3hoſe 
exa# Tables of Natural and Artificial 
Sines and Tangents, and -Logarithms of 
| ME. Natural Numbers, which were ally a0- 
'JF nid eat well ipproved of ty wh ths 
2 underflood the Mazhematichs : and it being now ſcarce and 

3 out of Print, 1hbad thought #0 have reprimed is as former- 
2 ly, but underſtanding that My. Gellibrand's Inſtitution 
: was ſomewhat obſcure, and beſides contained nothing -of 
3 the Uſe and Application of Triangles is the three kinds 
z of Sailing, ani for this reaſon 10t ſo proper for Seamen, 
2 & hk whith I here _ thee with ; I altered my inten- 
7 xions, and bave inſte of My. Gellibrand*s Inſtitution, 
7 collefedthe Do&rin of Plain and Spherical Triangles 
* in « fplainer Method, and have thereunto added the Me 
and Application of Triangles in Plain Sailing, Mercator's 
Sailing and Greart Circle Sailing ; likewiſe in Prob- 
lems of Aſtronomy and Geography, wherein is ſhewn 
z0 find the Suns Declination, Right Aſcenſion and 
Oblique Aſcenfion , the Hour ot .Sun-Riling, the 
Heur at any Altitude or Azimuth, and the Azimuth 
and Altitude at any Hour, the Suns Amplitude and 
Azimuth, and thereby the Variation of the Compaſs, 

; and bhiw1o reQike the Courſe thereby, with many ather 
* things uſeful jn|#he Art of Navigation, likewiſe I boo 

| a 2 adde 


Sa 


EE 5 "to che Kvader, os 
= FE: ſe Tables, that &, 4 brief Table oth 
b. 2 arts thet may be” om ig to eviry Minute of Lati- 


» Table of the x” ighr Aſcenſion, a T«ble of: 
'% EIT natjo, > alenie {4 Table of the 
<9 the” Principal Ports, ? 
3 FEE ” ongiruds in the world, an (xa Table: 
by working of @ Traverſe, rogether with 4 per-! 
manack, And laſtly, I have bereunto annexel 
(arg of the Logarithm Sines and Tangents (pur«! 
pſely omitting the Complements Arithmetical, vecanl p 
Lutwilling to.cumber the Pages\with that which 
Is eaſily. ſupplied ; by the -Direftion in Page 4+) rogerbt®. 
with-s Table of the Logarithms of Natural Numbers 
3-80; 2000, which are cartfully correited accordt e F 
0, My. -Gellibrand's Tables. | 
Ee I. bave care fully 'conprived for by afoanriget | 
| T think there.5s no Book. of Navigation: of :thig) * 
[<3 FOES pe conta ns. fo much uſe ful matitr as this); - 
- Treatiſe ;. which, that it may turn to the _ your bo i 
0 and Seller: is the defere of . 3 


- Thy Friend t0 ferve ahi? 


William ries) 


&. 
- 


4 Few 
* 


% 
= 
%* 


| CHAP by _ - - 

Containitg the brief Uſe of the Table 0 ted 4 
rithms for Numbers, and of the LEGO 
Sines and Tangents. . 


: L. The Uſe ws for Naked. 4X0 1 
Tc the Uſe of Logar bm: for of Numbers id2 


creaſing in their natural order,,from-1- unto 2000-52; 
every. page containing .1co Log: ATT; a: tepid : 
100, ,200, 300, (Fc. and their uſe is, ; F 


1." A Nunbtr beivg given to find the Login thereof.” : 
. Suppoſe the given n Number were 229; to "find the Loga : 
rithm thereto. x 5g . ke we 
| Uponthe page marked with zoo, under(Nim.) at eto = 
3 of thw-page: Ok for the Number 129, Noam] he 4 

s Joining Column under (Logarith. Jis 2. 3598 355 which was 
ogartthm ſought. 4 
Suppoſe you were to find the Logarithm of 1 497.” 3 
* : Inthe page marked with 24-0,” undet'(Nim.) you way. : 
find the Numbet 1497; andiinthe adjoining Column IN x 


| 4 . (Logarith,) 31752218 the Logarithm ſoughe. 


2, A Logirithm being giveth to find the Number correſpond 

Suppote the glven. Logatithm, were 3 9813655 , tof 
the Number anſwering thereto. AJ 

Rundown the Columns inder {Logarith,) ant jn'the p Dag fe 
marked with goo, you will find this Logarithin, age. 
Number anſwering theteto is 958 which'wasrequireg. 

Sa oo the Logarithm given Were 3.101852, to find't E. 

r anſwering thereto,” Th Ta 2 

Tack dewn tho Colunins of Logatitlims that b "os 04 BY 
Þ and i — the page marked with 1200, you, vie the,” | 
ricareſt ithm thereto to be 3 7 ab And the ny 
beranfalbrtng therers 1 tobe 1 gd which was ql is; 


- ne "_ 
f 


*, 4x 
 +WGXY 
Ee 2d. 


we 
SRI 


2 The Uſeofthe Tables of 


- IT. The OVſe - the Table of Logarithmical Sines and 
: Tangents. 

This Table contains the Logarithmical Sines and Lane | 
| Fx 3 every Degree and agony, of the, Quadrant; and » 
3 Sis, 


To find the Sine or Tangent of any Degree and Minute. 
| If the Degrees be leſs than 45, your vine or Tangent is ? 
found inthoſe. Columns which axe diſtinguihe by the words }- 
- (Sine) (Teng. )\at the head of the Table, Bur if the Degrees 
= d 45,: then'your 'Sine ' or Tapgent is found in thoſe | 
; Columns which: are SnguiSed with. the words (Sie) | 
k (Teng, ) at the foot. of the Tab 
- Suppoſe you were to find the, Log. Sine or - Tangeyr of | 
4:32 Iz m-. Look for 324. at the hcad of the Table, and 
athe left band page ia the Column of Minuges-yndex the * 


(AManut.} will find 12 1, and againſt 12-2, and : 
= Ner(Sine)arths head. of the Tableyou ſha and 9.7266264 | 
Which is the Log. Sine of 32d. 12 p.: and againſt 12m. and / 
under (T ang.) you haye' 9.7991569, the Log. Tangent. of : 
eo find the. Log. Sine or T 1 
© you were to the:Log. Sine or Tangent 0 
- 4 79906 to 37 d..at the; head of the Table, and upon © £ 
the right hand page (be becauſe che Minutes exceed BY. in, the 
10 of Minutes, under (Minus.).you mult look for 47 m. : 
| d againſt 47 p.. and under (Sine) at the head of the Table © 
Fo owill find 9.787 2317, wrt 7 of 37.4. 47.m. and againſt } 
4; Wes (Tang; Jyou wi find 9, $8943L4, the og 
47 Ms. 
uppoſe you. were. to find the Lo Ne Sine, or Ta 
15 m, Turn to.64.4. at the fogt; of the Ta | 
on the Fs hand paye; in the Columnef S okaerg ore ; 
.) look og rg 15 ms ho 45.0, and 
rhe) ar the foot (4 gs ng Lo eLrop ili peg ot 
4 644. a, ac 1.5m. and oner (Texg.h, | 
Whud 10 wh 206 the Tangent fled ah 15.9 Ea] 
oup- 7 * 


Pa. Oo S- 


- to be 10.7c13382, 


thoſe Columnz hquies with (Sine) (Teng, ) at the b 


' Logarithms, mides:ond KS : ; 


Suppoſe you were to find the Log: .Sine-or Tangent of 734* 
45 m. Turn to 784. atthe foot of the Table, and upon the! 
left hand page (becauſe the Minutes exceed 30) in the-Coe 
lumn of Minutes over (Minut. ) look for 45 m. againit 455 n 
and oyer (95ze) - find. the Sine. of 78 d. 45 w.. to 
9.9915739, and the Tangent in the ſame Line « over (Tag. 


2. A Logarithm,Sine or Tangent being given; to find the Degrees 
and Minutzs anſwering sbereto, þ- 
This is-burthe Converie of the former, bur thar you m ; 
the more readily turn to the Degree and Minnte regen ; 
take this brief DireRion, 
If it bea Sitie, and the five beſt Figures leſs than 9.84943 
ora Tangent leſs than Radius, or 10,0500000, then it 13-4 
Sine or Tangent of leſs than 45 d. and is to be eds he 


of the Table, But Sine or Tangent exceed theſe 1 
ſpetive Numbers, then the Degrees anſwering thereto 
more than 45, and they are to be faund in thoſe Colum 
diſtinguiſhed by (Sine) (Tang: .) at the foot of the Table. , 
Suppole you were to find the Degrees and Minates corres 
ſponding to this Sine 9.7035329; this being leſs than 45s | 
run over the Columns of Sines, diſtinguiſhe by (Sine, : 
top, and under-36.d. and againſt 21 m. I find the given Si 'E, | 
Suppole I were to nd the Degree and Minute correſpoiis 
ding ro-this Tangent 10, 3862939 ;- This _ pd 
45 d. I run over the Columns of Tar 
(Tang. } at the foot of rhe Table, A oyer ry and 
39 #1, 1 find the neareſt leſs, yiq, .10.33620c0, and 
the neareſt and'Minute correſj are 67 4.5 
Pn er A you EIN Sine'or: ps { 
um ber inutes yrs cr pps 
Maar of Dread i grant 127, JE 1274 
39 m.'\from 180d; com. and-find the pr. bn 504 wh 
der, wig. "the Tangetit 52 d. 21 m. wi hick-is aJſo the 
A 3 - | wiz I 


© 


gent 127d, 39 m. as was required. 


4  - + The Uſeef the Cables, 8c. | 
EIT.) Note, That if it be required to find the Sine Comp, 7 
or Tangent Comp. of any Degree and Minutes leſs than, ? 
go d. you muſt look the Degrees and Mirutes as is before di. } 
+ reed, and under (Sine Complement) or (Tangent Complement) 
at the head of the Table.” 1f your Degrees be leſs than 45 d, © 
or over (Sine —_ or (Tangent Complement) at the | 

© foot of the Table if your Degrees exceed 45 z you will find 
_againft the reſpe&tive Minutes, the Sine Complement or 
& Tangent Complement required: 

© Suppoſe it were *equired to find the Sine Complement or © 

= Tangent Complement of :6 d. 49 m. Turn to, 36 d. at the * | 
head of the Table, and under (57:e Complement) and right 
Lagainſt 49 m. you will find 9.9033933, and under (Tengent © © 
; Con plemem) 16.1257796, which is the Sine Complement * ] 
and T. t Complement required. | 


"= A 
b-To fad readily the Complement Arithmetical of « Logerithm, : 
C 


- The Complement Arithmetical of a Logarithm is the 're- 
Sue of that Logarithm to 10.0000000, or to 20.00c0000, 
as the Complement Arithmetical of 9.9198464 is 0.03915 36, 
Tor if you ſubrraRt 9.9193 464 from 10.00000co, the remain- 
der is 0,0801536. But a readier way is thus; Take the | \ 
refidue or remainder of the firſt Figure to 9, and ſo of the * *” 
reſt until he laſt Fi hich take unto 10. © * 
ef you come to the laſt Figure, whic zo. 5 
hus, torakethe Complement Arithmetical of 9.9198 464, 
br-opputo; fors,'o; forr,s; forg,o, fors, 1; forg, F 
3; for 6, 3; for 4 (rhe laſt Figure) 6; and ſo I have' | 
potors36 the Compiement Arirthmertical as before, If 


e'be two Figares beforc the full Point, as cy 11, 42 or 


CRE; 


$2 SoP® OR 
Ep or wh eg RC 


Madras + afe. 


Wt 


= 


TRAY TS 
or 2682 AN re HM 


you muſt the rhe firſt Figure and rake the Com- 
Arithmerieal of the other as before, Ax ſuppoſe i 
creto-find the Comp. Arithmetical of 10.965 2480, © n 

! dard |1, theryfor o write down 9 3 forGz33 for 930; 2 > 
ir: 524 for'z,7; for 4» 5; fors, x; being the Jaſt Figure F- 
©; and then the phos is the laſtplace, ſo rhe Comple- |} * 
EY : dey oy CHAP. & * 
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cartons Sow Eu rt Age: 
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CHAP. II. 
Containing the Dottrin of Plain Triangles, right 


. 


Angled and Oblique, 


Triangles are either Pain or Spherical. 
Of Plain or vight lined Triangles. 0 
Ere, firſt take a few general Rules about them. , = 

1 2. A plain or right lined. Triangle is a plain Figure® 
contained or comprehended within three right or freight; 
Lines, joIned together with three Angles or Corners, . ©: 

2. Theſe plain Triangles are either Right-angled, that ing} 
having one right Angle, or elſe Obli ae-angſed, that is, 
without a right Angle, and having all the three Angleg 
either acute, that is, leſs than god. or elſe one of themn 
obtuſe, that is, more "Ef go d, A 

3. In cither ſort of theſe Triangles the. three Angles are 
always equal to two right Angles, that is, 180d, 1 

4. Ina Right-angled Triangle, the right Angle being als 
ways 90 d. the other two Angles make alſo juſt 90d. in ſuck 
manuer that one is the Complement of the other, ſo th 
ene of them being known the other is alſo known, 

5. The Lines abour the Triangle, ſome call rthem' Sid 
ſome Legs: Bur in right-lined Triangles for better diſtins 
Qion it will be beſt to call B A the Bottom-Line, the Baſes: 
C A the upright Line, the Perpendicular, and B C the Nlopes 


Line, the IRE. | 

6. Every Triangle hath fix parts, to wit, three Sides and 
three Angles, and theſe axe all proportional one to anothery 
ſo that any three of them being known, the other three may 
be found out; unleſs it be the three Angles of a plain Tris 
angle, which only ſhews the Proportion, but you may make 
the Lires what length you will. = 

7. If oy Angle excecd god. ſubtra& it out of 180 d. and 
work by the Remainder, ROY oy 


BO, 
5 
4 
5 


<< 


A 3 1.0 


| Df Right-Angled Triangles. 
| (I.) Of Right- angled Plain Triangles, 
5 " PROPOSITION I. 


ven, to find.the other Sides and Angle, 


pleat A, being known to be a right Angle or god. and the 
Angle at B, being known. to be: 36d, 52m, and the Side 
FC. being known' te be 350 in- 
thes, feet, yards, poles, miles, 
eagues, of any other kind of mea- 
re; How may I find hereby 
other two Sides and the other 
b 


=Firſt,t o find the Angle unknown 

aick is the Angle at C,you muſt _ 
Emember the fourth Rule before. 

bing ; and ſo this being Right B 
agled Triangle, the Angle at C js the Complement 6f the 
Angle at B, Take therefofe the Angle B, 36d. 52 m. out 
Ego d. and there reſts for the Angle at C, 53 d. 8 m, which 
the other Avgle. | 


y its proportion to the Angle oppoſed thereunto-at B, 


of phe Side oppoſed thereumo, 
Ando en the contrary, ' As the parts of any Side, &c. 
- So that in this Triangle BAC, baving the Side BC 


Fe - 0 
i Side 


£AC, which is oppoſed to the Angle at B, that 
nele beirig known to be 364. 52 m. for, 


Example. Inthe Right-angled Triangle B A C, the Anz / 


; 
br nhe# o wh? n : . 

UG THIF CF COILED ang? $s J * x ad "% Ss Pas Sy 
ke OA ABST SS oo Me RAS lint 


Secondly, tofind the Side C A, your beſt way is to work + 


« Ms the Sine of any Angle, To the parts of the Side oppoſed - 
Z as ther eunto 44 So. tbe Sine of any other Angle, To the parts © 


poſed ro the Angle at A 90d. you may thereby find | 


LY 
"Ly 


Ivo Angles and one Side of « Right-angled Triangle being gi: \ 


PAT. 7 : wa, 
Sd tias es 
\ 


Ta AF a 


© Ar the Radins or Sine of the Angle at A, 90d, 10,0:00000 7 
EI the oppoſite-Side B C, 350 '  3-5440080- 
& $9 &2be Cine of the Angle 4x B36d. 532m. © 9.778186 
MF pee AG, mole | 


> a8. £5 AS... £5 a 


= 
I on $M 4 » 
Ol a API wt 4 ret 


A Ie . - 
PE LR Re ” da 
AI rk pe RS 
\ 


7 iris done by cancelling the rf Figure &, fo the Remalidex 
| is 2. 3241866 which is the Log. of 216 for'the Side defired. 


* " 
Ry TN ON ers RR 


' Two Sides, one of them oppoſite ts the-right Angle, being given : 


Wd eds oe tn 
. _ SE 
S 


Df Right-Yngled Triangles. 9.7 
'AdF the ſecond and third Numbers together, and from 
the. Sum fobtra@ the rſt; which becauſe it-isthe Radivgg © 


Thirdly, by the ſame” Rule you may find' the remaining 
Side B A, which is yet tinknown, by its proportion te the -} 
oppoſire Angle at C, which was foundtobeg3d.' 8 m3 

As the Radius or Sine of 90d. 2, 10.00060S6. - 

To the Sitle oppoſed B C..350 2. 5440680 |} 

$0 the Sine of the Angle C,53 4. 3 m. 9.903198 4-/) 

''T0 the Side B A, 230 | | 22.4471764 E 
Which caneclling the Radius, the Remainder is the Loga="? 
rithm of £30, for the Side B A ; and thus you haye 4 al 
the fix parts of the Triangle. 2 4 

| PROP. IT. "14 


to find the reſt of the Parts of the ſaid Triangle, » Hf 

Tha nike rh being NY ed unto_one' of the given? 
Sides, you- may work by the. Proportion of the oppelite? 
Sides and Angles, For. _. +4 __ 
- As the Parts of any known Side, /To the Sine of the Angle. op: 
poſed thereunto : So the Parts of any © © s. 
other Side, To tbe Sine of the Angle 
oppoſed thereunto, EE IN I Hs wa 

Example. -In the Triangle ABC, ! 
let the two given Sides be AB, 280, | 
and B C; 250, which Side.BC;. is 
oppoſed to the Angle A, being? 
knownto-begod. <1 

Firſt, to find the Angle at C, 


oppoſed to the Side AB. 8s Ac” 
As the Site B C 350 Log. 2.5 440689! 
To the oppoſite Angle A, god. wh 10,00000009. 


$0 the Side A B, 280 oy 4471580 

A _ 4 12.4472 580) 

To rhe Sine of the Angle C, 534. 8 m, 9. 9030906 
ay "Ad 


[ 


WE: © Right-Angled Triangles: 
=, Add.the ſecond and third Numbers, and from the 
= theroof ſubtra&-the- firſt, the Remainder is the Snell i" 
- Angle defired, whichis 53d. ,$ m- almoſt. 

+. Secondly, now this Angle being known, the Angle: at 8} 
E - {ithe Gomplement thereof, whieh is 36 d. 53m.. + 

= Thirdly, for the- Side C A, .having found the © Ke: 

- | Angle at Btobþe 36 d; 52 m. you may. beſt tind it as fore 
- inthe laſt Propoſition. 

& /* As the Radimeor Sine of the Angle. a A god. 10,055050 
; TS Ry mpothe Fide RC 350 - -: 1, ' 2.544068) 


Qs. 


+ So 4 #he Sine of the Hngle ar B 36d, 52m. . 9.778186: 
© -Tobe Side A-C 210 © 23,3221866} 


2 2 5 pay have fonnd-it alſo by the Side A_B, Airs, ' x 
"Angles B and C; but to work by the Radius is Ou . 
2 -rhe readier way. : 


-:iA PROP. III. v 
To a Righs-angled Triangle, the two Sides inc imling the 1 ri he & 
E gs ACC ro findthe reſt of #h6: parts of the Triangle. _ £ 
2 ” Eximple. In the Triangle B” _ 

» A C, ſuppoſe the Side BA ro be - x 

* 230, a the Sine A C to be 219, P 
" and the Angle A between then. ; 

to be {2 vighe Ai Je' 90'd.'to find > 
; ” the other parts of this Triangle, F 
is, © © You may make either Side the 


LY ; Rading, but we will ſuppoſe the 5 
pl "ocbp I, Side B A to be the Radius ; fo © 
3 Ang m7 =” "As Side AC is, the Tangent of ; i 


Angle at-C is the Complement o&t'Z 
gl af B. FirſtStso find the Angle B. | 
AsSt 


A GIL IL 


one Side B A, 2:80 Log. + 2.4471580 | | 
b-- DIx6 other Side AC, 210  2,3222193 ® 
£ 1 Retgod. | 10, 0000000 |} 
Sum 12.34223193 * 


= T, ou; of 36. F3.m. K 9. 8750613, 
3 hd " ”" Which 


bd. - 


i 13 


- fs 


Ml IO 


ol 
OC SEE os I OT CES gs 0s © gr On OO Bend 


3.0. 4.5 


ww Xu neo 5. C7. 


W which-is the Angle ar By\rhe Corplemenc whereof being 53 / 
Mz deg. 8 mirr.'is «Aol nc oth Then for the Side BC. 2 


E Two Angles of an oblique Tr iangle being given, and a Side 


woes Taba at 


| the Side B C'is 290. - To 


- 


--Geiiliis ig. 


As the Sine of the Angle B'36 d. 52 m. eu 
To its oppoſite Side AC 210, _., 20223400810 
So the Radius, or god. I 0.0000000' | 
| Sum +12, 3422193 


To its oppoſte Side BC, 350 I 24544 73 


uo ) of Oblique Triangles. 
PROPOSITION I. ' 


' to either of them,-to find the reſt of 1be parts thereof. 7 


Example. In the Triangle 'ABC, the Jags ; op AJ. 
the Angle ar Bis 45, and C AF 


$ —_ > 
%. 4 %, BY 
oy > 


find the reſt of the parts of 
this Iriavple, Firſt, ro find 
the Angle Czir is the Com- 
plemenr of the orher two 
Anglcs.co 180; forthe three - 
Angles always make 180d. | 
as in.che _ Rule: So rhar theſe rwo me Go being GE | 


7 
bs þ 
£5 
: o 
+ AY 
0, 
S 


As 4s the Sine of the Angle A 30 a, 


Ta the Side oppoſed to it CB 290 | 
So cbe Sine of the Angie B 45 0. 


* Sumof the ſecond and third 123118830 
To the oppoſite Sag AG 410 3» —_— 


a you ane a Sin Sine uo Top lb ) Side 

: _ jms go £6 the $ _—_ E 
- ' Thirdly, then to find che __ Side AB, eek 

ar Cy which is zog, Here becauſe che. oc exceeds), 


LE mult work by the Complement co 180 which is 75, : 


Ar the Sine of AZod. Arith, Comipl, _. 0.3o10zco! 

. Tothe Side oppoſed to it CB 290 | 2. 4623380] 

K So the Sine of i the Compl. Log. viz, Sine 75 _ Nap 

3 ' To the Side oppoſed AB eF60 22-748 7:0} 

| Thus Fo you all. the parts of che Triangle, 4 p 
PROP. 1H; - 

| { Te Sides anda ng pd ref tem, being given, to ” 

- This is bur «ger ne: of the " former, for the Sides and. 


8 a murual pro= | 'N pa 
>the orher, SE *£ © pe 
| In the Triangle Mp 


wg the Sides given 
6 ay __ CB 29d. 


SLEF LE 


ae 8, 3 290 Comp. /Arich. : 6.53 760t60 : 
4 Ws ek Ayzod. | 9-69 89700 : 
| Rafi p 3-61 278z0- 


ame 1 agen BP 
79. 8935587 
bo -£2&- An biodes and B44 d, 59 min, which ; 
i d. 0, h6An le C muſt be 105d, r tw. the Com- : 
Joo ie t& 130; aod che Side oppoſed thereto 560, 45 was found” T 
I "90s PROP. II $ 
» Se ax Oblique Triangle, with th? Angle contained be- 
egos given 10 find the other Angles and Side. 


the Triangle ACD ler the Side A C bs 4tc, 'and the ! 
Side | 


t 


= 


+ & f@bligue Triangles. x © 
n MSide' AD 560; and the. Angle berween them ar A 3s deg. 
Band 4 required ro find rhe other rwo Angles , and the 

; * Dide C s | 2 9 


vg 


_ c 

300: PL 

980! : & 

718) IS 
. + 

ll A B D 


nd; To reſolve this oblique Triangle, ic is a good plaio way rq 

*# par it into rwo right-angled Triangles, by letring fall the per- + 
'# pendicular C B from the Angle C. + To perform which, _ 
© Firft, for the right Angle A B C; you have the Hyporenaſal 
'Z AC 410, and the Angle at A 30 d. Therefore as in Propeſiti® > 


#7 oz I. by the Rule of oppoſite Proportion : 
As Sine B go deg. to AC 410, y: 
So. Sine A 30 deg, to CB 205, - 
And again * 
As SineB go deg, to AC 410. 2 
So Sine C 60 dep. to A B35: | x 
Z Thus yen have all the. Sides and Angles of the one of rhoſe 7 
* Triangles ACB, - 
Secondly, for the other Tries which is CBD, ſubera& - - 
the Side A B, which was found to be 355 from rhe: whole Side ©: 
Z ADthar is 560, and there refts 205 for "the Side BD: and-? 
2 rhus you have the rwo Sides of the Triangle C B D, vix.C B 20g, - 
7 and BD 205 ; and ſo you may, as in Prop, 3, find the Avgle 1D; "2 
by Tangents. | "= 
** As BD teBC, ſoRad. to Tang. D 45 d. -— 
+ Laſtly, forthe Side C D, by oppoſite proportion. , 
*# As SineD 45 d, 10BC, ſo Sine B god. to CD 299. 


@o 0 
NE OO A NEUE” 


=." | 


AY TE, BEES 


Another | 


” Y 3 


A wo _—— wo os. TrS 


as . Df Dblique Triangles. 
IM - Another way to perform this. _ 
” Takethe Sum of the rwo Ns, and 'the 2 Side AD ve 
b- difference of them , and work thus. Side AC ib 93 


As the Sum 970, Log, Arith. Comp. | 
To the Diff. of the two Sides 150 2, 1760918 © 
. So Tang, of 4 Anyles wnhaown 75 4d. 10,57 194 whi 
To Tang. of Diff. bf Angles 29 d. 5 9 m, x 9.7612676be 
” | . This | to half the Angles unknown, ſhews dd. ggfro! 
+ thegreater Angle to be 104d; 59 m. and ſubrrafted 75 
-- from ir;ſhews the lcſ Angle to be 45 deg. ol min, 29 g 
b- And us baving all the Angles, you may find the 204 « wu 
+ unknown Side C D, by ics oppeſire Angle ar A 45 
WE PROP. Ivy; "ol 
 Waving the three Sides of an Oblique Triangle to find the Angles ' 


= 


DYE -/ 


= 


» 
* 


] 


OE OR In TT 
Ss . 


; AN g. 1 E 
- * in'the Triangle ACD, ſuppoſe ihe preacer <; 
3 aD be 560, rhe no lefles Sides © greater Me 


TO 

> 

Lon, 

© 
ay 


EE .. The Sum of theſe two 

-. .- - 1 > -The Difference of them | | 
-  Asthe greateſt Side 560 Gem. Ar, 7.25182-0 
= To Sum the the two lefler 700 2.845000 
A $o the fer. of them 120) | 2,597 91812 
L To « fourth aumber 150 by X 2,176613% 
ES 770 | ] is. 


Pear A 


Df Spherical Triangles. 1:4 
* This 150 is AE, a part of the greateſt Side, which wing MM 
eſubrrafted from it the perpendicular will fall- ia che middle : if 
' rbe R-wainer thereof ; and ſo part it ih two right-angled Tris = 


ngles, 2 
Thus the greater Side. AD being 560 
The part to be ſubrrated AE 00 

- There remiains E D * "<p 


i The balf whereof is DB 4% 2 he 

E which is the place where the perpendicular C B falls, and is- 
rhe Baſe of the lefler Triangle DBC 2 and his ſubrraged 

from the greater Side leaves 355 for the Baſe of the greater 

© Triangle ABC. 44 

& Now having theſe ewo Baſes of theſe rwo Triangles, -and* 
#rhcir Hyporenuſas 410; and 290 given b:fore, you may by rhe 2? 
Mrule of oppoſite Sides to their Angles find all the Angles. ED 
I 1, 1s the Triangle ABC, 
A3 A.C, 4to, toSineB go deg. , be 

So A B, 355» to Sine C 60 deg. © 4 
The Complement whereof is the Angle A 30 degs 
2, Thea in the Triangle C BD, | 

AsC D 290, to Sine B god, 

* SoBD 205, to SineC-45 d. 

= whoſe Complement is the Angle ar D-45 d, | 
Thus im the firſt Triangle A C D, we have found the Apele > 
z arArobezod. the Angle ar D to be 45, and the two Angles 


k, * 


— 


ella Mraz rart 


ENE nt 


+arCro be 60d. and 45 d. thatis-in all zog d.. 
10. P 5 L. 


12 


| Containing the Doctrine of Spherical Triangles; 3 


0 T- JEce likewiſe you may rake a few general Rules for the 
$08 L AJbercer onderftanding theſe Trae | . S.£1 4 
12 7, Thele Spherical Triangles confiſt of fix parts,thar is, three 2 
* Sidts.and three. Angles,” any three of which bcing known, the +2 
© rel may be found our. 3, The * 


_ 
20 


* $4 
* 


—_—_ * Br pherical Triangles. ? 
q þ .. 27 The three Sides of a ical Triangle are parrs of 
ON Baden Boats, Sphere, and as che Sides ofy 
* _ Triangles are micaſurcd by © Sale of equal parts, ſo thefe alt 
. be meaſured by an Arch of equal degrees. w- 
3. A grear Circle is any, \uch Circle as divides the Spherg 
| Globe imorwo equal parts 3 as rhe EquinoRial,the Ecliptic 1 
' the Meridians, &c. 
he ns Tor Sum of the Sides of a Spherical Triangle are lf | 
10 * « 
* Sum of the three Angles of a Spherical Triangles .- 
He==S right = leſs E fag h. 
' 6. A Spherical Triangle is cicher ReQaongular or Oblj 
EO. The Sines of the Angles arc p. i co the Sin 
+; their oppolice Sides, and og thecencrary, che Sines of che 
{ /ure proportional co their oppolite Angles, 
$. la Righr-angled Triangles the Side oppoſice ro | 
* pike Angle is called the Hyporcnuſe, the ocher wo are- 6 


Of Right-engled Spherical Triangles, 
CASE JI. 


openeſe an fon , Oblique Au- 
fo t U ce 

"WES Angle. "6 4p 

In the Right-angled Triangle ABC 

By -ABiz 30 deg. ep Angle © A 23 4. 

om. lcjs required to find rhe Leg BC 

"oh IT le ar A, 


of 
ve of the Hypctnbſe BC 304. 
4 the oppoſite Angle A 23 4. 30-m. 
| 4 NN CReLQFC i 4 39 m, 


© cer 


y 
vo i” 

. 

ir > 


ee Set 
LEES 
by 


; Li © Ppherical Triangles. 3 "5. 
f | CASE: Jh--. | 
fp Ne Hypwongſs ouſeie of he have. dah wi nn pt. 
3 to that Angles 
As the Radius to —_ Coline'sf the. Angic known”. 
8 So the Tangeac of ihe Hyporenule ro the Tanger of che Leg 
«TY required. : 
: * the Radius or 90: deg. 00 0800000 : 
To the Coſone. of A, Coſt 23+. 30 9.9623978 
So tbe Tangent of A B, Tan. 30 deg» 9.7614394 - © 
— _ 
| To the Tangentof AC 27d. 54m. © 7530751 4 


iqe CASE IL, 
2} The Hypotenuſe and oue ny the oblique Angles being known, to put + 
IG + - the other obizque Angie. 
As the Radius to che ,Calige of the Hyporenuſe - 
.$  Sorhe'T of ec Angle giveo, to the Cong | 
4 Anglc required : 
I "CASE IV. 
The two Legs being given xo find the Hypotenyſe. : 
As the Radius ro Hops 3 nog of the "hy nn je 
# So the Cofine of the ocher wn ro me C Cole of of rhe m1? | 
4 renuſe, 
I CAS EV. SETS. 
The two Legs being given to find eubey of the oblique Angles. - 
# As che Sine of the Leg ncxe the Angle required, is wo che 
# Rad us, 
# » Sois 5;FM Tangear of the oppolice Legs rothe Taogene of the” 
Þ Aogle required, |, 
| CASE-VL. 


- One of the Legs aud the wry Angle next it being givens wind 


As the Cofine ofthe Angke Gvengiso theRadiues © | 
6 50 the Tangent. UEFA oo Ire Ting of th 
6 Hyporenm 
J | cam] 


155 


_—_ Triangles. 
2.” The three Sides of a Spherical her yon are parrs 
00S ge pnbeyrorbe Sphere, and as the F:tes off 
4 "Triangles are nicaſurcd by a Scale of equal parts, ſo theſe | 
4 . be meaſured by an Arch of equal degrees. 
3. A grear Circle is any, \uch Circle as divides the” Spt 
- Globe into two equal parts 3 as rhe EquinoRtial ahe Ecliptick 
- the Meridians, &c. 
.4- The Sum of the Sides of a Spherical Triangle are leſs 
© xmo Sewicireles, : 
4». The Sum of the ebree Angles of a Spberical Triangle 
E. Ewe right angles, bur leſs chan fix, | 
” 6, A Spherical Triangle is cicher Reaangular or Obli 


© Es Os The Sincsof he Angles arc p. a co the 

Et their oppolice Sides, and og thecentrary, he Sines of the 
.- jonal co their oppoſite Angles. 

8, la Right-angled Triangles the Side oppoſice to. | 
| © righe Angle is called the Hyporcnuſe, che ocher ewo ace. 


Of Right-angled Spherical Triangles, 
CASE J. 


| Nomaſ one of the Oblique Au- 
ew Ting bn, op the Ley pf 


Ia the Righe led Triangle ABC, 
- ABi 0 out: andthe Angle EA 33 4. 
4 t js required to find BC 
he le ar A, ang hg 
6s or Sine of 90 
| ' Tothe Sine of the BL. 30d, 
| noaege the oppoſite Angle A 2.3 d.30-m. 
: LEO EAST 1 2, 30 th, 


"2 gs bo 


WA + FR 
7-7 V 
7 +-3 - Ll 
4 / 


# 


© Spherical Triangles. | . 5. ; 
4 CASE IL. 
| re peſo fb que ar ing hw 1 fk 


As the Radius to RY Coline'of jy _ — 
= So the Tangent of che Hyporenale ro the Tangeor of che Leg} 
required. ; 
hs the Radius or 90 ag. Ms ed ; 
So tbe Tongen of A B, Lan. 30 deg» 9.7614394 .* 
— — 


” Ws CASE It, 
"2 The Hypotenuſe and oue gh the oblique Angles being known, , gag 


the oiber obizque Angie. 
As the Radius to the ,Calige of the Hypotenuſe : 


#  Sorhe Tapganeet the Angle giveo, to the Co-rangenc —_ 
b, Angle require I 


"CAFE IV. 
The two Legs being given xo find the Hypotenyſe. 
As the Radius ro fey, + of Lage of rhe _ F 4 
| So the Cofine of the ocher Leg, to he Co of rhe Hypo? | 
* renuſe, 
The bes CALLY SPETOR y 
two Legs iog given to find eiuber 0 1 
* As the Sine of the Leg DO Angle requires, is ©o the ©; 
Z ad us 
$o is the Tangear of the oppoſite Legs rothe Tangene of che. 


Þ Angle required, 
4 CASE-VI. 


"2x vne of tbe Legs aud the ie Angle next it being given, WT 


| As the Cofine ofthe Angle I theRadiuns |} 
mo 50 the Tangenc of the Leg givens ww Tangent of the 
7 Ne mos 


3a 


_— TIE 


Casm, 


26. | tic EE Hnged 

4 WEE os © SE vIL 

; | obeſwerey atten wg next bieg Hoon, to i 

I _ As the Radic to the Targznt of the Angle gtven © ho 
. © $0 the Sine of the Leg given; ro tbe Tangent of the Leger py 
Wert: CASE V1IT : 


AY 


5 On of the Legs and the oblique Angle next it being goes, to Wor 
other oblique Anele. 1 


E: * Asthe Radius ro the Side <p, va Angle given© |; 
}- - Sothe Coline of the giyeo Leg, ro the Cofine of Pha 


1 | Oueef the Legs and the Aur poſed being brown, to fun th 


- Aqhe Sine of the given” —_ wo the Sine of "he gi : 


o is _— ro The Sine cf the Hypacenuſe required, 


2 {One fie Legs and the Angle oppo A chereto being ziven to fu 


' As the Radius ro the Tangenc of: £-- given Leg: 6 
Z $043 che Tangent Complement of the giren Aogle ro thi 
| Sine of che given Leg required. © MY 
CASE X * 2 
| On if the Legs and an Angle oppoſite thereto being given, to fond th 
' " other oblique Angle. "4 
A; S$:ne Complement of the given Leg, is ro Radius 5 
- $o 18 the Sine marr am the given A ro _ bord 


| the le 
EALLEDS .CASE;XI, 


# {The thprnſe ca one of the Legs being given, wut the 
s ad joyniag tothe given Leg. - 
X "As Radios roche Tang. Compl. of the Hypornelds: 
h % © So is Tang, cf che given Legs co | the Sine Compl, of th 
Ta fle required, | cagl 


4 * 


ne CASE. 111 ' | FE 

The Fyportiuſe and one f * «that given, to find the Angle = 

be given Deg. © | F 

| As the Sine "of rhe Hypareoule to Radius? +3 

F So is the-Sincefthe given Leg;' is the Sine of the Angle te- E 

= rows 543 

h cks Þ x1V. et 4 

The Hypotenuſe and one of the Legs being given to al the 
other- 


As Sine Compl. of the given Leg is to Kadius + : | 
7 Soi Sine Compl, of the Hy geen to Sine Cowpl: of aa 
'Y Leg req wired. He 4 
| CASE XY. 
The two oblique Angles bring given, to find the TOOL os Ky 
As the Tangenr of one of the Apgles, is.co she Radius... "I 
$ Sois the Cotarigent of the other Ang; ro the Lal, of, «hs. 
1 Nd ITS, , : 
| CAS E XVI | 
The two oblique Angles beigg, given, to find either of the cabs. b 
As the Siac of one of the Angles to the Cofine of rhe orher*? 


2K Aopgte.., 
Is So ische Radius ro the Coſie of the Leg oppoſe r6the iP |: 
© & wholc Coline was raken; : _ .. z 


of Oblique S Spherical Trianglet. 


wy 
EY y 


CASE I. 


"Fl 7'wo Angles anil a Side oppoſite to one of them being givett je 
the Side oppoſed to the other. 

Work by oppofiriqn of 'Sidesand Angles.. || + +074 T i” 5 

As the Sine of the Angle oppoled to the Side knomn, 5 "a 

To Se Sonpl hn ie Side. l R 4 

So is the Sine of the Angle ed to the' Side uifed, _ 

\To the Sine of the Sd furs, The a0 


_ « wE t0S AD: Se 5.Atos.DE, 
=#5 $0 $050” 23« 39» EA 


"= "CA&$F-11. 


a Se ad Angle oppoſes one o theſe Sides trig v0? 
to find the ed to the other, 

þ is bae che Cvorerſe ofche aſt Propotition, and 3 is perfor. 

ed by the proportion. berwera rhe Sines of oppolite Legs and 


ks Sine of the Side © ero the iven Angle, 3 
ts b * | 

| +> Sineof the other given Side, 
| Ee Sins of the Angle required, 


CASE. Dh 


eatery iro boar 


44 7 oe lo  Telgonomeny oa ys rr =: 


4 TOO | on Ld gRbe ngle. | 

—So 1 2Ve Sineof half che difference of. he Sides - I 

- For pagyen nf hol che aifireaty ef the ghee, I 
As SIT Oy +: 


$0 the Cofine. of half wotey nmreche vides: 


p ore of half the Sum-of the nr EINE 
"Add th he tlf Dine to che half Jaw, and you have rhe 
_- gene] 


» * - 
a ak FIVE on 
CE Þ Drs OUS”, mw... $73 


C_nat  Y.. IC 


greater Fins bis ſubſttage from i and there _ 
a in hs. Triagſe _ | 


3 ADE, theceis given © 

4 PAEgrdoznmaADES. 

T5  AE69d. 47m Tod @<quir'd 

{ AD 46d.5 3m IAEDEY | 

£ The Operation. 

| AE 69<4 qt. . 
; AD 'a6d. 53m: A 

= <© Sam 116. - 3 Sam 584, 20m. 

'8 Differ. 2% ; Diff. x1 


DAE 37 # "4m. half heres is 18 d. 31m. 


Co. Ars. EF 


AsS.3 Z Cre," AE and AD 584, 20m, Legs Ws 
WS$.3XCra i ir. 27 _ 9.299. 
Sois T,C,% DAE | 18 31 qv 


79 Tag, + 2XVVDandE 34. 51 


As S.C. iCra AE ad AD584.20m. 
To $.C. 3 X Cra. 11.27 
SoisT.C, * DAE 18 31 
;To Tas: 32.0 V DatdE 34 5t 
 +ZVV. DadE 79 4p 
| IXy V 34 $I 
\ Sum 114 40 ADE 
| .— Rem. 44 58 AED .* 7 
Note, If the Sum of the rwo containing Sides exceed; a5 
micircle, then ſubſtraft each Seer mT rom 180 d. m1 
ceed aſh thole Complemencroas with eg 
Example aforegoing , the Operacion produces the 
.of the Ort or 


þ« win 


- YR 

NW; <a 

Wie FF» 
. + 


| "CASE Vl, 
s Ant togetbey oy than a Semicircle with the Side b 
hq alias, th7 interjacent Side, to find one of the other- Sides. | 
$ ; Ihe is her” verſe of the former” to be performed 
y «vanes eo gÞ em bach, and the proportion thence ap 
d t cs into Angles, 
bike Si Sineo the half'$ um of che* Angles, 
| Sine'of hitfubgir Difference - 

Like Tangent of ha the i inrer)'ccnr Side, | 
EF. he Tapgent of half of Difference of the orher Sides; 
a/n. : 

As FA Cofine of the balf Sum of the An les, | | 
- 'Tothe Tangent of half the inrerjacenr Sides 

-- So the Cofine of half their Difference , | 

© Tothe Tangent of the half Sam of the orher Sides: | 
E half the Differerice of the Sides be added rs half the Sum of 

joveth lf ir makes rhe greater Side :_ bur .fubrraRed from ir, 

eaves r 

= Note. If the Sm of the given Angles exceed a Semicircle, 

were. each Angle from a' S:tmicircle, and proceed wich the. 
eld "4 Operation will rome each Sides Comp.to 180d, 


w | CAS-E V. 
| v0 Si s with an Angle oppoſite to 
| go of them being given, to find 
wy tee third Side; the hind of the 
oppoſite to tbe otber Side 
s forebnown.” | 
« In whe Triangle ADE 
{ ADs 5$3m DE 
: be AED ag d. to find the, 


- find the Angle oppoſire to the Ys Side b y the ſecond? 
tzand then you have two Sides and their oppoſite Angles. Find) 
e third Side by che Og proportion, : 
H the Sie of half che Dufironce of the Angles given: Z 
LY SR of balf che DIE of the Sides givens.. | 


\ 


| 


mp 
"54 500 
po 


"og > Fees 
: + "LO $44 
Pe 3 042 


LIES 


The Qperation,  . "Fs 2 

. Co. At. TY 

© '&5r Sine AD a6dg$3m, \ 7» Log; 0,136787 
ToSine AED ay <@ + 4433 272,912 1 9:849487 


Two Sides with an Angle opp1ſite to one of them being pres 


Caſe, aj 
find 


+ EO» "I. , 


$0 is the Sine of half the Sum of choſe Angles,” * | 
To ere of half the Side required, ++ 


Sois Sine DE 38 28 SHE RT 9.79383 7 
To Sine DAE 37 03 Sabin £1 19. 7800k 
ADE 45 ov | * OY 
DAE 27 03 I 
Sum %2, 03 X -Sum-_ 41d. 01 me : 
Differ. 07 57 3 Differ. 03 58 - 
DE 3$ 28 3 
Differ. 08 - 25 z Differ. 4d. I2mM, s 2 
>. Compl. ark 
As Sine LXVV AadE 03d. 56m. Log. 2.1 he 
To Sie. 3 ZVV 41. ot . pp 
$9 is aps ona AD aud DE 04 12... -, 3 b6igs 
To Tang. 3 A E required 34 Fa 19:8930Þ 
34d. 52m; d, 4x "2 
Doubled 69 44 AE required, 4 
"CASA | 


find os Angle pede, A rows them, the Species of the n 
Lle oppoſate-rd the Si ore M. ſe 
Firſt Fd the Angle oppoſice wa the o_ Side by rhe nd | 
then we A. ro hogs and their oppoſire Sides, es 
orhec Angle by the \proporrion following, ' <2 *2: 2M 
of ba 1 rhe. Diffc: ence of the Sides, we 
the Tangenr of half the Difference of the Angics 3 
S 1s the Sine of half che $um of cbe Sides, Pg * 
- B3 ; 


an = 


wag, te to ene of them being given, ta fond © 
"Angle, the ws the Side apo op other ui 3 


C1 the Side oppoſite to the orher Angle by the firſt © 
<7 then we haye rwo Angles and rhcir oppelice Sn ro. 
e third Angle, by the following: Proportion, 4 


As che of balf the Difference oF the Sides q 
2 To he Tangent of half che Sum of the Angles - ; 3 - 
hes Cofirie-of half che Sum of the Sides, I 

hs Corangene of half che contained Angle. J 


, CASE VIFE 


a Side o fite to one of them being grvens to Fe 
Side; the hind of the Side oppoſe 1 th other 


Ki ir, xr>oki Side oppoſire ro the other Aogleby the firſt 
 andthen you hid Side by a Aotrant coats Be 


o the f 
pre of balf the Sum of the ewa given A les # - 
Tres Tangenc of balf che chird Side. s | EB = <> 


CASE 1X, 


x aad their contained An . 6s 
fo big gens fc thi > T 


n ; Jn the Triangle ADE 
bre- 5 given, EE h 
DE 137d. 55 06, 

*7 BL Wo” AE reid. | 


ay 


&> 


foi 


W - 


i - 
" The Reſolution of this and* che following Cale is deduced from 
the Lord Naipers Catholick Propoſition, (rhe Oblique NO . 
gle by x ſappoſcd Perpendicular, being reduced jnro-twe ReQan« C. 
gulars) by Mr; Coltins, in his SeRor on a Quagranr. | "4 


1 The Operation, 


3 As R odins Log... 10.,00000 : 
3  ToSiueCom-A DE the coutdjued Angle 137 d.55.m, 9 $7656 5 
7 : Sois-Targ.. D E:the lefſer Side, ”y 28 © *. *g/g0009-* 
"3 - ToTarg. of « fourth Arch TY 


If the contained Anglebc leſs PDE fubvn& the fo 
from the greacer Side; | buc if ie be: greater than” ks | 

S ics Complemenr co x80/ drg, the Remainder is the Rial 

' Arch; ET 

; ”” Gon: Avi k- 

'A As S.C. of the fourth Arch zo d-31 m, in O 06476; 


* Tos C: of the Refidyal ' * 739 ; 9.54 

t Sous. Go of the lefſer Side D E .38 28 af 9.893 7 4 
3 ToS.C, ann 110” I3 19 $393 
- *£ ASE'X. 


+ Ws "2; and. the inthxjacent Side 
s given g 18 ud t yore Att= ; 


| Er ample. In the Tria AD B, 
S here is given, a 

ADE 14d: $9 m. 

DAE 37:03 F paired 


AD as. 5, HJ | 

. The Operation. | ; 

As Radic * "Togar. YOucs 

To'S. G.AD the i iierjacant Side 46 ROE: | "IR 7 
So i Tang. DAE the leſſer Angle 37 03 : | 1. +Saa80 
To Tang. of the fourth Arch. 27 19 19,7L 

1£ rhe incer jacent Side be more-than a 77 trans ER 

foutth Arch from the greater Angle, if leſs, from the ſaid 1 

B 4 yg 


£0 2 Sa 


F s (Complement + to x36 > the Remhinder: is the refid 
rp / Wo, - * 


K - Compl, Ari | 
a SA $ine Corp, 7 Arch _- 294.19 m,Log; 0.0508» 4 
"To Sine Compl. refidual Arch 338 04 9.8960 « 

| 9vbe C.D AE theleſſer Angle 37 03 9.991 I 2 
TS.C.AE D the Angle required 45 00 T 5. $49 thy 

22 ak $ and "the forey ring Ot Caſe. the affeQijon of the n Ret 

| I'Side, 'or Angle, may be Uererm: ned - hag Refidualf * 

rec 


LE For if the Snteions Angle, or interjacent- Side, the 

than a Quadraut; -and- the' Refidual Arch more, or whe 
le Glmraioed Angle,-or interjacent Side is: greater than'; Y- 
'< Q 23drant, and the Reſidual Arch leſs, the Side or Ang 
 gequired' ig greater than 9oT. in all other Caſes leſs. 


CASE 11, ” FY 


= D 

20 Sites giveny' t0 fad an F 
7 - Angle. l - 
i 
Ex In the Tongs. co 
tl AT = there is given,. | th 
AB niod.r pm. 2 | Cl 

AD 81,90 DMcqur *"y 


28 \ 


he Reſalution of this Caſe take this DireRion, © 
idthe three Sides2zogether, and” from their: half Sum: 
rad the Side” oppgſye to the Angle xequireds 4 
- to 'the Complements. Arithmetical of the Lo 
incs. of the contaming Sides, add the Fyotars - 8 - 
3 _  fralf Sum. and Remainder : half.the .zotal ot q 
ogarithms'i is the Sine ces of hag | 
| required : 


* x 


"<4 "” Ry. a 57 


wo Dblique 8 Spherical Trianges. 
The Operation. "x, oY 
AD = 5o m.:2 The contain- 28. Co. 4 | oat 
DE 38 - ing Sides IS, Co. offs 0.0044 b 
AE110--1 + Sum 115d.15 m.s, 9-95639- | 
. Sum 230 = | Rem. OF OL S,”. A 9.94317,” S 
— - Sum Lls 35 | Sum 19. .LIOLg ; 
2 LEE. his R APES”. 
* Remain. 05 oz 8.C. 68. 57 + Sum 9. 55507 | 
dua 'Which'being doubled, produces ADE 137 #5 54 min, 
"3 required. 


" CASE. XII. 
& Three Angles given to find «Side. 
Example. » in the ara 
AD & there. is given, | 
ADE 1376.55 m. 
AED 45 co DE required. , 
DAE 26 ,23 

* This Caſe is likewiſe perfor- 
# med by the DireRion in the. e- þ 
'F Jeventh Caſe, the Angles being 
converted into Sides, and the Si 


es into Angles, by: cking 
FX the Compleinent of the greateſt Angle: to a Semicirele. 

Z Compl, ADE-424.05 m- The - adja- Þ S; Co. Aro. __ 
| .'-* AED. as. co cens Angles. I S.. Co: Ar; 0.1 50FF : 


DAE -26 - 23 + Sum 564.44 m.&. S-9222P; : 
| Su 113 58, Rem. 30 2T. 8. We 
x Sum 56 44 - ; - Sum 19.95C _< 


Rem. 39 21 S. C. 19 5 3 Sum 9:975C 


i , Which being doubled gives D E 38 deg. 30 min, 5, 
&- quired, : 


CHAP: IV, 


EE: F” 
k. cp Problems of Sailing by the plas | BY 
_ Chart, commonly called Plain Sailing. 4 


"JAvigation js commonly diſtinguiſhe&ints three ſoth | 
"Plain Sailing, Mercators Sailing, and Circular'$ X 

In Ling by the Arch of a grear Circle; _ : 
Sailing, or Sailing by the plain Charr; is the p | 

1] aph ie” folmdation of all the reſt, and near the* 
fa there is ized of no other to be uſed, becauſe the 

--xhe Peeerof Longirle, as- well as the degrees of 

age, are all cquall ; ch Degree being divided into 
re Mites, w6 Tho they are ſomewhat more thi 


py las! iſh Miles, each _ or Mile containing abour 6 x 


BY - Inks Artthe Seaman hath theſe belps. 43 
pos hath his Compaſs to dire& him which way 
3 which & divided fir into four Cardinal: Points 4 
_Quarters," Eaſt,. Weſt, North; South ;/ and cach- of the 
RLAacters are divided. into eight equat parts, commont 
d Rumbs', making in all 3z Points. So that ſteerin 

"1 2054 Compaſs, well: made and duely reQified, the $ 
-- a1 ny knows which way he fails, to a very ima 


* The ſ<cond help the Seaman hath in keeping his. a6 

| Eu a careful obſervation (by the Log-line or ſom 

- ) how many Miles or Leagues he fails: &y. 

4 © Dive; nee. lo every watch, and every hs " I 

The third help is, the knowledg and deremicn of rhe - 
L g both of the place from wheuce he ſails, and whet 
Pe Is arrived, or Whither he is to ſail, Y 


nd out of theſe thiees- haps the Dofrine of = | 
iangles,he comes to. knowAall that is neceflary for the-kee- | -- 
g of his account.: ſe that he may know at any time = 
ere he is, how far he hath Lie. .and how fat heis' 7 
to ſail , and which-way , on what Point 'of the--- #2 
pmpaſs he is tg/Reer , and all is by theſe few iT "0 
ales o _—_ ined Re&angular Triangles. = 


£ 


F: > PROBLEM I. 
= Gourſs and Diſtance given, 10 fnd- the Difference of 
orts ' Latitude, and the Departures £2 
Triple. A Ship failing N. E., by' N; 37> veiputes; l de- | 
arid her Difference, Latxtude and- B i 
phFeparture. 
WIn the Triangle ABC, 
F Ak repreſents the Diſtance ſai- 


A B the Differ, Latitude. 
kB C the Departure, 
85A C the Angle of the Courſe | 
-Wom the Meridian. 
S$ACB the Complement of the Courſe. 


The Operation. | a Ki A 
For the Differ. Latitude. | 
As Radius Log. 'r0 .00000 | 
To the Diſtance ſaited 372 min. RI 
$0 is Sine Compl. of the Courſe 56d. 15 m, 9.91985 3 
To be __ Layiide 309 min. | 22,49039 X, 2 
of the Departure, 
As Radims # ; Log- + 0 decent Ly 
2, 5T0TGs® 
24d, c 9.74474 © 
Departure | 206 min. | ; od 31528 FE 


- 3 > 
, - _—_ TI As. an———_— wo 


'$ 


PROB.: 


« FR 
0 


2 \, — ** Bf Plain Sailing. 
| OST {rey 
* The _ and Differ. Latitude "bring" given, to fnd the 
ſtance and Departure. 4 £3 8 
; "Example. A Ship ſailing N. 
= W. by N. until her Diffe FS, - 
_ of Latitude be 309''min, I de- 
. .mand her Diſtance and Depar- 


ture,” 
4 


: | F 7 ido ; Operates 
2.» For the "Diſtance. 
As, C. ofthe. Courſe; 56 d.15 m. 
To ihe Differ, Latitude , 309 min. 
$0 i er 6 FI 
To the Diftance'$ ſailed 371 min, 


3% Mi For the Departure 
k | . Ar Sine Compl, Cour (e 56d.15 m. 
| Tothe Differ. Latit. _ ..309 min, 
$048. Comrſe © 33d.45m. 
To the Departure 206 m. 
PROB. III. \ 
g | The Cowſe and Departure given , to find the Diſtance | 
| Difference of Latitude, | *F 
Example. A Ship ſailing South & 
75 South ; until her Depar- 
_ ture be 206 min, I-demand the 
"Il and Difference of Lari-, 


g Ed. Þ 


- The Operation. 
For the Diſtance, B 


Ix, kh yo" T5, 
q 5 '" Pe 
PX a Os 
Yn xX.-2 


WES. 

Ks b "620 

_ - y Y 
\ > 
T « : £2908 
« P < 

3 


' 3 Po. ee Weg of OA MT 1" Re Ye ws Jo 2 
te” Ae A ES i , RR cat A 
by as rs c , Fo bl - L GE  -* 
CY, 5 ; "A IX. wi « - 
3 C 
4 » . 
Df Plain- ; 
. ” 
4 4 
" "1 - 
C ” . * wy 7 


As 8. Courſe 33 dias. ms; Log: 9-74474 

I : | NT IO JI IEEFIG 
"thi To the Departure 206 m, | | \ 3:38.387 
*Y 57 + Radius | | | 10.00000 *' 2 
_ Wo Diſtance 370m," | 2:56913 7 


% For the Differ. Latitude. TI] 
| Cd. Ar; 


Mrs. Gaeſ 33 d. 45 m, Log. 0.25526 * « 
fone, —_ ' 2431387 +4 
So $.C,Courſe'$ g,1s m., 43 9.91985 1 

- To-Differ: -Lavits 309 m. | T3.48398 4 
: PROB, IV. Od val 
The Difference of Latizude given; to find the Corſd cn 


Departure. 

SF Example. A Ship ſails between nB 
ne North and the Eaſt 372 min; 
Anti] her Difference of Latitude be 
0 $809 min. I demand the Courſe 


3 fud Depgreurs. 


The Operation. 


For the Courſe, —"* 
As the Diſtance (ſailed 372 min, Log. 2:57998 - 


To Radius | 10,00000 ' : 
Ec 8 So + the Differ. Lat. 309 m. ' _.\.,2448996 
| "Fu $0 $.C, Courſe 33d. 50m. +4 9.91942 


For the Departure. . 
| ofs Ridin Log. eautoonh;s; 


[+ the Diflaence 372 min, | 2.57054 
i the Couvſe 33d. $omin: 47; : 9.74568 


To wh himker, 1 5207 min,  F'2-3162k 
PROB. : 


TS AL4S! oY ROB. V. | »; 
| The Difnc and atm given , 10 find the Courſe; 
h ' Difference of Latitude. \ 
” Example. A Ship ſails between 
i-th South and the Weſt $72 min. 
- until her departure be 206 min, I 
YZ \ mm Courſe and Diff, La- 


The Operation. 


For the Coutſe. of 
Ar the Diflance 37min, Log. 
- To Radime 61 ' 
- $ok tbe Deparnere 206 min, 
|. Þ Sxoate cre 239. 37 m, 
3 | ,: For the Difference of Latitude; 
As 2x0 Log. 
""Tothe B $. *372 min 
-89% 8; «curſe 56d. 23m, 
. Tv the Dif. Las. | 309 m. 
E- OY OB. VL 3 
| ,.* The Difference, Latitude and Departure given, to fi 
5 Courſe and Diſtance. | 
Ex, le. A Ship ſailing be- 
EE e South- and the Welt un- 
i -B _ ul. her Differ. Latitude 'be 309 


mis. and her Departure -206 min, 
the Courſe and Di- 


The Operation. Dis 
For the Courle.. C 


Borg 1 es 
3c, 3c:s Ad 
dS" x 


" Fr Sb ene... A NS Ca S<, "5 
AE] EL 2 FRF : ons « F 
. « bk. - 
| ."® s RY 
OW b * - b 
S Ul 
.. 4 + 
- « T , E 


ds the Differ." Lat. 309 min. | Tag. 4.a8gy6- 
'To' Rading ©, OP |  10,00000 I 
So # Departure 206 m, © 2030387 


Tor, Courſe 33d. 41 m, WEEID Wo 
ju © For the Diſtance. bo 

As 8. Courſe - 334, 41 mn, 

Tothe Departure 206 m. 


= Sois Radiu "= 

b- ha morrdnu) = - 
"To the Diftance 371 m. 2,5 6989; 
», 1 — — __— | 


ontaining ' Problems of FE by Henan 
Chart , commonly called Mercators ng 


Ere it will te neceſſary to Have a.Table 'of Meridig-'* 
nal *parts; which 1 have draw out of Mr, rj I 4 
al __ to eyery tenth Minute of Latitude, accounting it 
SÞ fvgle Miles or. Minutes of the EquinoRial , the better - 
- Fo avoid FraQions, as he and Mr,. Norwood have defgnet | ; 
Ft, which is inſerted towards the end of this Book. ' © | 


P ROB, I. 


o find the Meridional Difference of Latitude , or the Diſt", 
rence of Latitnde in Meridional Parts, 


Firſt ,'If one place be ander the Equino@iat"and ts, 4 
ther in North or South Latitude, the Meridionat 1 
; Fin the Tableof Meridional parts) anſwering to the De- : 
SÞrees and Minutes of the place, having Latitude, is rhe. : 
Meridional Diff. Latitude, I 
"Example, One place in the Latitude 37 4, 27m. Nonhs's 


Cater he E ino&tial. I demand the Di 

ein Meridional Parts. we Ten 

Lat. 37 d. 27 Mm. emm_n—__—_ 4 EP% : 
$6 24 26-18 Meridienal Dif Latitude... 
Secondly, If two places be both in Narth:,. or | 

h Tatktude, ſabtra&; the Meridional parts of thel 

by Tromn: thoſe of the greater, the Remainder is: 

"Diff. Latitude. < 


Example \N 


F; "In he Latitude 27:4. 20 m. North 
| 17. - 10  Norty... 

© Ihe Meridien Dif Lajtude 
Iv | . 


Example 


plac ih the Latitude M 'd.'56 m7: South 

be orbe# in the Letithde.- 39. 17 Sourb 

e Meridien Dif. oper , 13 
Third] iolfg of the two . places the one have North 
*ritude, the. other South, add the Meridional. parts of ead 
"-Latitu: pre, the Sum. RG Dif. Latitude in Key 


Eiamplt. 


ode mn the Latitude 429. 17 m. South 
War in the Latitude * '37 is North 


Non Say the Difference of Lengacit 
24 aceebeing girengs _ the Courſe and Diſtag 


ni bi XAam' 
A | ps Lizard in = _ So deg. North;a 
ic Burkedoes in the Latitude' 13 deg. 12 min, Non, 


- 


of Difference of Longitude 544.57 *. Welt, 1 demand the | : 
"FX Courſe and Diſtance. ;-. .. 2 
Þ Yoon To oper Di ' 
7 an t proper — 
ferent bs ww ' 


_ 47 mea Kea; 
b A c- the Courſe, 
3X Ac the Complement of the 
BZ Courſe, - 
In the Triangle Abt, 


$0 Brepreſents the Merjdional Dit of Late, 
C the Piſa gy o_y J 


$& angles. | | = 
, ng Differeves of  Lopghrolh teduced” to Mines nakes 
= 32.96 wn ; i: 


' To find the Meridioncl Difference of Latinude: 


One place in | the Latitude: cod.co m. North 3474. 

The other in the Latitude I3 13 "North = © 

' The Meridional Diff. Latitude "2 ? 2 

The Operation, =: 2 

'For "the Courſe. ; 

Arihe davidimat Diff: Las. 2675 min. . 

Tv Redime | 

$0 & the Diff. Long;,; , 5397 min. 

To T. Courſe .yod, $7 0s 
The Cowrſe + Sowb aſt, 3 : W. 


- 


a 


£3 
"2#Y 


% 


— Af Site Comp. Courſe. 39 03 
1% dS he > 4 
Ta proper Diff. La, *' \22ch buy. 


of Zanghande. -: ic... 
per Dif Latitude is 2259 min, 
cridioal aq Lon, is 2675 mew. 
FA The Operation,” 
x S : "For the Difttice. - 
; Etc. Courſe La, IN 
0 Lat. | 2308 w, 
To To the Þ "M os; 350% m. 
2 Por the Direc "bf Eldithte: 
Rethes _ Fa: 


I's Mbridionct Di Lac. 2675 min, 
FS Courſe of 150d, $7. 


_—_ 


; To OR of ſ_ SONATA 


4 


I * SWE#-" RY 0 BY 

tudes, and the Pijfexce ghots;"r0 ful the Cot 1 

had Log ps fo a precaſt ed | 

Edie. A Ship fik"from the Latitude” yo deg. - North * bf 

of #*in. uorl! ſhe be io _the. Lati 1 Bite 13 deg-;13- pub 

- Kr I demand rift Evinſe ard Difference of __ r 

yn Meridional Difference of Latitude' is 2675 mitt, ©. 8+. 
The propet Difference 'of Latirude is: hos adn. 


« The, Operation. 
For che Coitfe. 
Ar ihe Diſtance _ > 3505 min. 
. To Riline 0 TUNER 
$o & the Difference of Latitude: 1308 mio; -...... giqþ 
to Sine Comp. Courſe 39d. 03 2 
For the Differente of Longitude... 

As Relins | 


To the Meri. Diff bye 2675 mirl. 
$0 #T.. Courſe o d.57m. — 


To ro Diff Lond 3297 me 
PROS. V. 


One Latitude ) the Courſe. cad Difterence 0 
given, to find ale, 9-6 apoty [one 


Example. K Ship ſails S. W. - S7 mi 0 5 We 
+ W. ſomewhat mote weſterly frot the Ladtude 40 
| North, until the Difference of Longitude be 3199 we þ 
demand the other Larifude and Diſfance, _ 


: The Operation. 
For the orber Eatitade: 
C xi 


_ * 


WIEN | +; 964: vis 
$444 5k of Longirde 3297 min. 


Dif. Les. 4674m. . Y \ + FP 
= rts anſw to Lat,go 4.N" are 3 
Een Bp eras: i 
- There remains vt 
q —_—_ the Table of Merid.parts is Lat; 7 
the Latitude of the place North. | 


For the Diftance. _ 
El Difference of Laticude is 2208 min. 


. Courſe 39d, 03 m, 
2203 min, 


3505 min, 
P ROB. VL 


"One Latitude, , the Courſe and Diftence gives, to Sulibe 

- Latitude and Difference of L : 

& Exenple. A Ship being in the Latirude 50 d, North 2il 
AW. 50 deg. 57 min. or $, W. 4 W. andſomewhar weſla 


tþ df KL I-demand the other Latitude and Difference| 
+1 ons it e. *s 


: 
s 9 


_ - - The Operation. 
0 'For the Difcrence of Latitude. 
» Ar Redim. | Log. 10,7908 
To the Diſtance 5o5 min, * .4446 

* $%8.C.- Courſe - 39 d. 03M, - by 9 
|. roof of Latitude 2108 m. 3.3 


8 "The other Lar. is 14 deg: 1: min. North, 
k The Meridional Diff, Lat. is 2675. 


T9 K 
*; Ws 
ns i y 


* For the Ditference of Longitude: 2 
| Ar Redins TD 5:4 1 Ka 10.90980 2 
"76 the Meridional Diff. Let- 2675 min; Joh 
"So F. Courſe $yo'deg. 57.min,” = 
PePifrng of Longizude. 3297 min, —} 
= "PR'OB, VI.” Eee: 
Placer bu in one Paralil, or Leviendes end theiy: mY ; 
opp .of Lengoede being given, to. find the Diſtance he- _ 
3 xaatr Suppoſe two places both inthe Paralle}or L4- | : 
4 itude of 50 deg. and their Differerice of Topginude 50] : 
w GA the Bitance between them. ++ L 
? The Operation. Won 
The Diference of Longitude in Minutes is 4220-- = 
As Radius F ; Log. 10 09009 4 
To Diff. Longitude 4100 min, "> Seb 25- E 
$9%.'S. C. Lapitydes. 40d. .-. _- 9.80307, 
To the Diſtance 2799 win, VE 3-431 2” 


PROB. VIII. 


T'wo places both » in Latirude, andtheir Difteree give, # of 
their Difference of Longitude. 

Example. Suppoſe two places both in he Lind 2 
and the Diftancs win 2700 mig, I demand the D Jith & : 
rence of 'Longirude, . 4 

.... The Operation. x ed 
Ar 8, C: Letivude 40 deg. 
.. T's the Diftance 2709 win, 
Fo i the Riadime 


- 1 
3% 
=: 
+ 


To the Diff, Long.,43,20 min. 


PROS. Ix. 


nr Brute both ju ane Par Letizude, th 
ond Differs of Lovgiz de being givents 2 


A Sh Tiling die Well, v705 min. Me 
E. El $209 min. L demand what, Lark | 


"The Operation, 34 
$270 m. _ EY 3.66 
WW 4 ' 10,66 os 
3.490 

= 


alts A 4 not ſo T 
tinky Mir i 3 for Seamen & 
4 "thelr Cobrfe *near this Arch, but are 4 
fa $7 e from it by ſome convenjendies of Winds 
| treams as in ſailing 'to the Weft-ndier, Let bale aw 
ore EE wad, or elſe they;are forced vomY 
Sun: by .croſs Winds, or inter ofition of ſome F 
flands : $0 that ep ——_ b to keep t 
"the former Rules, - Only batiog #kill 


may ſee thar it is many rime$ "the nearer” way to 
28 and to ſail more weryy,? as in lalldg 


mY 


' From- the te ſnl ; nick abr cbe that — 
m the former 

by Se plelo Chart, to. be at-the Ty Ferro ye 

Befare their account. Alſo in a-paralle] Corte 

4 = end to New- anne? er foe 

vanta our leives ra : | 
coy 100r ks, which wilt be a great help fo the —_ 
r "a pom wk Fa than Eye þ 
told fail in the p of Baſt and Weſt 


4 *\A Shi n the Latitude cody! nl 
is; to a Port: he the Ad Parallel, wh nuke 
of Imegitnde weſterly is 47 deg. Ld: 95d © þ 
Pofetens” The Diſtauce in the Arch © 


bu udes the A Arch th pafy,, Hike-: 
wiſe the Courſe and ance "from place to yl ce; oF Ore 
TE to Mercator. Pool 


"heres gies of p por kde lol? +1 


£& © 19.4% - 


Side o_ Angles one equal; Gerofons in-ciches_ 6 
hens is EE wh Hyperenuſe, and the Angle at D, wo 
atA or E, © 
h | 


<4 
= 


£ 


YO: > 6. 


22 ey hy bf od $f bod 


T4: -"TyT.0.B AD 1-35 


ET | 
, 5. 5, Heflad he Diftance A "Þ 


— LES 
_— - wes 


tt 


M. - 
B 148. rim; being tot doubles produc 
bs nd 4» Or 1703 
et binder ty which 66 tech pa joſe al 
Kegrees of Longitude from A, repreſenting t b 
, You ſes the groan Lativgde by whi 


h paſtes, 
"* the 4 ABD, \ I. 
pF. ” OM .AD- 496 21 Log: \ "0 c 
Raging bk . Y' 11 0.0 Ee 
E | 8.C, ADB * y | 7 9.968 f 
I: 
p 


= 


D 

>omplement D (to. go d. 425m wb 
E Tarince, > Ic Fi ) $2 Uh 
o. findthe Laticade by which ich the Arch 


"+5 every oa Atty 
hee 


| endrting tr us | front AD Bond : EPW0s* 
B = 
Ain Ring fre tee. from = Ik 8 
FE oY BD< y : 
Ant: ſo for the reſt, 2s follows in the Table; © 


deg. min. «+ - 1-36 "4 
18 39? . Heh : 
4 Fo To find by what Tarkade wy macs | 
| ſes.” L 1 +4 %4 by 

oz Z9 a X WAG, _ 5. 
4 P As Radius Log. 19,09000! 
\To F.C..BD_ 374.35 m.. tz [ 

; $66$S.C.aDB 18 39> 5x 

30, ToT.C- Da 39. 03 _. 10,09067! 

The Complement of D a | Sod. 56m, North . the Lp= 
titude” of the Point: (a). 42 
Afﬀer the ſame manrer are found the Lnbadls for "| 
Points c, ©, &c. in the ſubſequent Table; Tan ona 
3,4 F 6 258 A” re T3 Ly 

INN 6. 


4 


- Fey) 
- 
-- 2 
4 
A 


+ 


2x 
% © 


LF 


A 00 00, $o 09? Fourthly, Havin Latirudes | | In 
| 5o 57 | Longitudes, by which the Arch paller 
Sr 39 7 you" may ' Bd the Courſe ard EL 


5307 + from lack to ny 

3? 21. Zoto find the Courſe —_ 

.2TFAS, hav, is E363 

a T0 ig. N North, 

Sr 5uÞ ef 

1 Is "oo xy 

FO 24 * = Pak Difference Wy aagiaie; * 

. $0 009 five deg. weſt, WON hn a "_ 

: The Neridional Difference of Larjade in 96 tun "1 
« "Oy +F Jos : 14 | 

For the Courle.. * 3263461 5.12 


os 


. a+ © 


5iol Io.mg OG? = 
"F $ F wha , 
* « the, DIFF. £ - S. 4 
- if : . to 4 5 , 
ay . or eer hg or 0% bd : 1 b 7 k. 
To T. courſe - im; : 1-2; 0” 
NENT" 4 — 
"1% þ « > + \ 4 vi_d 
 FY For the Diflance.' -*\« .» I 


OO. 


T3 EL SO FW.H = P 3; " $* 


» 5. . 
: gn #4 5*8 # figs Iz YT a, £4 
HIFFEFENC m., + 
a) #1 
d » 5 


1983 1p, .\ = 
| 4 will find the *” FR es 
as they follow in the Table. % 

Be CO ng + ©. 


a 
L| 4 


2 


7 + &F TT 
i £ih-5 1. 368.5446 
o 


[A 4 


_—— Te OS 


.« i. 


by. Latitude anc 
Ter or that parole, | | 


, 
——— T7 


"RAP, Is 


_ 


. ;.Þ4 

q * 0 
I ”# 7 
, F? 


Crarelning amy KLE 


: 
- 4 


Shs - «7s N. 


Poles of thi World's are 2s. fp 7 
Heavens, diametrically oppolite to. c 

ogc yiſible jn our Hewiſphere..called rhe Nor 
Pole; noted - with pe ethes rhe ove na | 


ro iea-grent © 2; treley' op 


ditane from the votes. Werld, cant 


- 


Is divided into. 1s Sigms,, 228 
and: Charadters fl low, - 


- Th "Bellic is repreſemed' by S; =: v. } 

- - The Zodiack is 2 Zone having cight deg. of Latituds 
er fide of the Ecliptick, in; which tpace ws, lag 
pcs Th Reyolutions, Ft is divided and « | 


"BY .TRE--©1 rele "Signes.. 
E "Th he Col 3 are two © Meridjans riding the Eg 
ts  into-four equil p wn Se rt— 
| quipotial Pins, ies and Libra, and is ca 
Wo Colors, = Þ & 5; the other by the begi 
Capricorn, called the my Clues 


X les of the Ecliptick are two Points 23; ea: 
aat-from.the Poles of the World ;: as L and Ks 
E* PTropich are: two ſmall Circles parallel to thes 
nary diſtant therefrom 123d; 30m. a 


Noh L.09--aanryogh 
n <{HrgSs ene” by the beginning of < "4 
25 '© -_ Sr nne 
ry Iona, A beginuing. of 
called the Tropick of Capricorn ; as Abi 
rk are ag Circles NR allet 
, and diſtant therefrom $6 4-30 Me id, frodls 
> eorhoey Worlbas 4 308: old4 ; _ 


; SN a, p : 

Ig nr ON x 
vis $374 boiler png 
IE ood? 7: 


ſk WS "Y * A F S. _ 
a3 4 HT ER AT: 


A 


Rt, A 


130% 
Mt 05 


{de of a Stat v is that part of che-BY 
JEOOBG om pomelimay Stars poly 
ad tie begining of Arier,, counting that 
vhs Treo wrof Tis - ie _ = I 
e of the Sun or Stars Is the Arch of at-Avil 


” w_ 


A * "— #- 


O we ue (cenfon Dam Ar [@f the * vinoQial be. *- - 
th rn Aries and | hat part of :quitio= 
NN —_ kJinawobliqg# $9 ms.” 
n of the Bclipric ; 
Oblique Deſcendion is that part- which y Tt 7 254 | 
Aſcenfional Differenceris 'am Arch of Differenc@: —_— 
Ri tar Oblique Aſc&@fjon./- ©! ph 
rites of che” Sue idthe Difence of ihe ting © 
Serring paar? from the Jo iy memes PolnirgE. te 4x 


PREOPOSEFION L. ; 


* T's find the Suns Dectinmion « 019 rim. _ 


As Radius or Sine co deg- 

ToSine of the iſtance of Linjjate of the Sun wo, 
e next Equino@ial\Polnt'; ef I-44 
So is the Sine of he Sl prbt _ flog ..-.. 

To the Sine ofeche Suns pr * Deckioa Mn 


4% *O PIE 

To find the Suns Right Aſcenſion. 
'As: the Radius 
To the Sine of the” Contpteineit of the Suns route 1 __ 
ination : jag 
So the Tangent of th the Longitude of the Sun. | om. 
_ L wo tone” at 

oe ne Cie Right Aſcviifion of the EY 
e Fits EquinoCial Point. 


"oO p-It1.; 
pens 


As the To = 


To the Tangent of ME 

So the bar mat of the'$ 
"Fo the Sine'of the: Stirs 

Which prrhry to, or ſibtrade# tvttt the 
hews the Suns riſing and ſetting, _ 


(lt *# + 


& x Cooke 6 

SOD © gy | hs A 
% + SuiliRadfus' Falle 9” 522 20% penal 
ome 6; Tp the II is on 


« he Dogan of Zo Poles pe. 
| Mo the Radius: ' : 
So the Tangent of the Stins Declination; 7, 
28 To the Sine of the Sans Horary Diſtance from the k 


t> being juſt Eaſt or Weſt, '- 


Th 


| "0% Xn « Rh 
: rity ut lite avtade oh pus being bp Bt 
oles height, +: 


-As'the Sine of the 

/' Jorothe Radius : 

-* So the Sine of the Suns Declination, 
"To the Sine uf the, Suns heighe ring juſt Bal 


'efl . 


IZG "PTS 8. "VII. 
L 7 Set the Sunc Aiende 65 rhe Hour of Six, 
'of1 the Poles height: _ 4 


; To the Si 
the Sine of the Suns Declination ; 
ET Fine of the Suns height ar the hour of bx. 


fn P,K | vis. 4 
(To fu the Suns Aqinuah a the Howe of Six, 
| Torke Coline of the, Poles Height: : 


f the: Suns Declination, .. 
'T Tothe ry the: Azimath Fra ube No 
xe Mer arch r fix, - 


OB pp 


Mf CL << 


bao - A 
2” 


S "76 ds ndthe ribs Altitude at any time of the ag. 
As the Radius, 
To the Cotangent of the Poles height: | 
So is the Sine of.the Suns Diſtance from the hour of tj] 
To the Tangent of an Arch, 

Which being ſubtra&ed out of the .Suns. Diſtance from? 

the Pole, work again thus, 7 
As the Coſine. of the Arch found, | 
To the Cofine of the remaining "Arch. 'of the Sung pi? 

Rance from the Pole-: þ 
So is the Sine of the Poles hei bt, .: IJ 
Ts the Sine of the Suns Altitude At the hour adit? 


PROP, X, 


To fnd the Hour of the Day by. FY beight of the. Sun. 
fete Hor f of the Suns height, the Cgle- " 
ment of the Latitude of the. place, and. the. Comple=" 
ment of the Declioation of the Sun,, and add theſe three" 
fides together, and find the, Difference between their. half” 
*_ and the Suns Altitude, Then work thus, Te 4 
. As the Radius to the Cofine of the Laritudes _. 
So the Sine of the Suns Diſtance fromthe Pole,to a ath Sine. 
2. As that fourth Sine, to the Sine of half the Sum: E 
So the Sine of the Difference, to a ſeventh- Sine... 
Unto which if you add the Radius, half that Sum "will be 
the Sine of an Arch, whoſe Complement being loubled 5 
will be the Diſtance ; of _ the Sun from the Meridian y 
which converted. into Time will ſhew the Hour of the; 
Day, 4-4 £ = 
PRO P. IX. 7: 2 
To find the Ayimuth y the Suh | Height, 1» F 
Take the Complement ' of the Suns: Decly nation,.t 6 
Complement of the- Laritude, and the Compleat _— 
D' 


of CY 
7: #5 
5 
4:8 


[> 
> %; £2 


=: fe "yg #4 If te Th” w together ** F 


us ce between their halfSum, and the Di f b 
= from he Pole, only put the Suns Diſtance from *y er 
Srft, Then work thus. St 
1, Ar the Radius, th 
hes 5 - Latitude. 5 th 
ne of the Suns Height 
Tv & fourth Sine. . ak = Wy 
© IF "As that fourth Sine, . - -_ th 
|. T's! the Sine of balf the Sum : % ne 
ov Cothe Sine 0 the Diffirence 34 ; 1 hi 
M be T's # ſevemb $ine.” | RF 
WM "Unto which if you add the Radius, half that Sum wil 
th E:Sive of an Arch, whoſe Complement being doubl | 
* Azimuth defired. "2 | 
PROP. XI1I, | 3 
3F 1g the angle of the Arhinis, 16 fad the "Roar" E- 
Þ Arche Sine Complement of the Suns eclination,/ ” KR 
To the Sine of the: Suns Azimuth : A 
FE 5 50 Io Sine Complement of the Suns Height, ' ' 
| To the'Sine of the Suns Horary Diſtance from the" le, 
We: +, 'P 'R O P, X | I L. | E 
6A g the  Loginte and Latitude of any Star, to ful th ti 
be: -Fcexay and Decnetes arm Þ | 
N 
& 
of the Stars Latitude, A 


To rhe To of a fourth Arch, 
Cc D __ this: fourth -Arch with. the Arch of Diſt 

*the Poles: of the World andthe Ecliprick, 244 eg. 
© mij #. and Low Latitude and Sngeade of the Star ; 


Fl gh 
; 3 


ATI BILE TOO TT OOTESITeT TY ne {fr 0 PO ERS? 9 TE AE EM FEY "OW 
Df Alirvmical P:cblem. 9x 

both of one quality, that is, when the Star hath North La« 
titude. in the fix Northern Signs THIS AW, AY 
South Latityde in the fix Southern Signs 129-M, 3 vw 2326, 
then ſhall the Difference between this fourth Arch , and: 
the Diſtance of the Poles 23 deg. 30 min. be your fifth Arch," 
But if the Longitude and Latitude of the Stat be of con» 
trary qualities,that is; one Northern and the other Sou-;/ 
thern, then add. this, fourth Arch to the Diſtance of the: 
Poles 23 deg. 30 min. and the Sum thereof ſhall be your? 
fifth. Arch z. with which proceed, . me 
2. As the Sine of the fourth Arch, | 
Te the Sine of the fifth Arch; ; ; | 
830 the Tangent of the Stars Longitude, - |. 1488 
To the Tangeurt of+ the Stars Right Aſcenſion from the” 
next EquinoCial Point, | 1,4 
3. As the Cofine of the fourth Arch, ; 
To the Cofine of the fifth Arch ;/- _ 
So the Sine of the Stars Latitudey +; + By” 
To the Sine of the Stars Declination. "» 


(| 


NT.” *-% 


. Laſtly, for Proof of your Work. . 
4. As the Cofine ef the 'Stars Latitude, 
To the Cofine of the Stars Right Aſcenſion ; 
So the Cofine of the Declinarion; | | 
To the Cofine of the Longitude. |, | 7 
And thus having found 'the' Right Aſcenſion and Declinay 3 


tion of any Star, you may by the former Rules find its Amie 
plitude, its Difference of Aſcenſion, its Di from t he. 
3 Meridian at.any height obſeryed, and ſo the Hour of the: 
ws Night thereby, haviag firſt the time of its coming to the 
South, by ſubtra&ing its Right Aſcenſion from the Right? 
Aſcenſion of the Sun. Wy " 0 
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* H AP. F. vIl. 
Containing Problems of Geegraphy: 


= TP 


2 | .. PROPOSITION I: 


E. "To fud the Diftence of any two places which differ en i | 
-  8itnde, being both upon the” ſame eſe * < 


45 


«JF the two places are upon the ſame fide of the.Bqui | 
: ſubtra& the lefler Latitude out» of the 8es 

| © Remainer is the Diſtance required, 

4 '2. If the one place be onthe one fide of the; inn 

2 al and the other on the other : Add the two Latit 

— gether, and the Sum is the. Diſtance required. 


” To know the prey (arm ts which age] 


'S x. If the ole A ork of hon under the Eq 
*Qial, ſubtra& the lefler Longitude out of the greateryf 
| | Rewaine isthe Diſtance. 

©'s, If the two'places have the ſame AO and fol 
oe he fame {oro then, a 


To zbe Cofine of their bithate] pp ul 
| tk Sine 0 their Difference of Longitude, ' 
* Tovbe Sine © i the ir-Di 4 


3 


PROP. IIL. 


To. find the Diſtance of two places which differ bob] = 
gra” by and Latimde. = 1 


© This Propolition hath three Cages, 


- 2a ' 


—_— ns tie Ns LD 


 Broblemy of Geogrpht. | 


CASE TI 


"4 When one place is under the Ea: and the & er 
L | wee; __— of the Poles, Then, _ 
To ro Fr mans ef —_ ws pres 'of Lange: i ex 
So tbe Coſone of th "oY 
To the Cofine of thety Diftene, 2 _ 


CASB Las 


When borh places are towards one of ths Poles: Fir 
As the Radims , 2 
- the Frogs of tha Difference of L 

e Cotangent of the leſſer Latitude, NF 
Tangent of 4 fourt Arch. © 

| Which being ſubtra&ed our-of the Complement of t 

| —" Latitude, the Remainder muft be your fifth Ar 

Then | 

As the C the fourth Arch, 

To #be Col ne *o the ffth* Arch : 


So. the Sine of the leſſer Latitude , , 
ry the Eofene of the Diſtance required. \ 
CASE III. 


Y cn 
SY . 


When one place is toward the North Pole, and the 

'ther toward tl e South Pole : ela 
0 the Cofine of. their rence 0 1th 

So the frm of one of fe Latitudes, 

To the Tangent of « fourth Arch. 

Which being ſu d ourof the other Lathe, 
”_ 99 deg. added. toit, the Remainder bd the aſks 
heh , : 


* * 
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"— Pzoblenis of Geographis. 
- As the Cofine of the fourth Arch, | 
T0 the Cofine of the fiſth Arch : 

© $0 3he' Sine of the Latitude firſt taken, 

”. Toibe Coppne of their Diſtance. 564d a5 
$f B theſe Rules, alſo you may find the Diſtance. of any 
two Stars , if you knowgtheir Longitude and Latitude, 
+ or their Right Aſcenſion and Declinatipn , which is of 
good uſe in Aﬀtronomy. | 
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Howto find the Variation of the Compoſe, 


"J>Y the fourth Propofition of the fixth Chapter you 
© ) may find: the Suns Amplitude by Calculation, which 
{4 call. the true Amplitude, and by the Amplitude Compaſs 
>you may obſerve the Suns Amplitade either at Sun-Rifing 
or Setting, which-I call the Magnertical (or Compaſs) Ams 
7 Lev « If theſe two Amplitudes -agree (which- 1s very 
feldom,) there is no Variation, but if they do not agree, 
>the Difference between them being rightly accounted, i: 
the Variation of the Compaſs. | 

Likewiſe by the eleventh' Propoſition of the ſixth Chap- 
ter you may find the Suns Azimuth by. calculation, which 
EI call the rrue Azimuth, and by the Azimuth Compaſs you 
_ wc the Suns Azimuth, either in the Forenoon or 
EAfternoon the Sun about ic or 15 & high, and this I call 
= the Magnetical Azimuth. 

+ Note, you may ſee the uſe of the Atimuth Compaſs, in obſer- 
 - wing the Magnetical Azimuth or Amplitnde, in & uſefil 
-”  Triatiſe called Praftical Navigation, p. 114. 
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E: Example. 

þ - Sappoſe the true Amplitude be Baſt 32 d, Northerly, and 
Lahe Magnetical-Amplitude Eaſt 17d. Nortberly, the Diffe- 
Fxence is 5d. which is the Variation, almoſt half a Point 
-of the Compaſs. Dy | 
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- The Uariation of the Compaſs. | 
Suppoſe the true Azimuth to be Weſt 12 4. 30 m. South» 
'F, erly, and the Magnetical to be Weſt 144d. 30m. North»! 
erly ; 12d. 30m. added to 144, 30min. the one being? 
| Northerly and the other Southerly, - make the Difference” 
any} between the Azimuths to be 27 4. and that is the Variation*? 
de, | almoſt two points 4 of the Compaſs, - 
; of | 
To find which way the Compaſs varies. 
—_ Suppoſing [your ſelf to look dire&ly towards the Coaſt : 
of the true Amplitude or Azimuth, conſider whether rhe : 
Magnetical Amplitude or Azimuth be towards the right: 
or towards the left hand ; if it be towards the right hand, ? 
you} the Varjation is Weſterly, if towards the left, Eaſterly. 
paſs Example. W 
| Suppoſe the true Amplitude to be Weſt 12 deg. . 30 min.. 
im} Southerly, and the Magneticalto be 14deg. 20 min. Nor- 
ery} therly ; then if I look towards the true Amplitude Weſt: 
ret, | 12deg. 30 mix. (or about one point) Southerly, the Ma-: 
, ub} - gnetical Amplitude 14 deg. 30 min, Northerly is towards: 
| ihe F< hand, and therefore the Variation is Weſterly 
A 27 deg. 
i Sevools the true Azimuth to be W.N.,W. and the Ma-: 
you gnetical W.B.S. if you look towards the W.N.W. then 
or} the W.B.S. is on your left hand and the Variation is Eaſt-/ 
cal} erly three Points. | ” 

But this Propoſition may be performed moſt readily by 
ſer- | the following Inſtrument which may be called the ReRiker, 
ef} the Deſcription whereof is here inferred. 5 
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+, Thisrepreſents two Compaſſes, the one fixed, the othej 
- moveable, the fixed Compaſs may repreſent the Horizon, 
- In the which the North Point and all the other Points « 
E the Compaſs are fixed and immoveable. The moveabk 
- one repreſents the Mariners Compaſs, in which the North 
- Point and conſequently the other Points are liable to Vark 
© ation; and if the North Point of the Mariners Compaſs lie 
{xo the Eaſtward of the true North in the Horjzon, the 
Þ Variation is Eaſterly ; if it lie to the Weſtward, the Va- 
| riation is Weſterly, | 

; Examplt, 
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Exeaipte.* 

- Suppoſe the true Azimuth 'be (as before) W{N W. aj 
8 the Magnetical W,B.S;- Place. the W.B.S. Point of ly <A 
24 moveable Compaſs to the W.N.W. Point of the immoye- 3 
I. able; then the North Point of the moveable Compaſs ſtands 
at the N.E.B.N, Point of the immoveable, which ſhews. <A 
'F the Variation is three Points Eaſtcrly as before. 7 | 
| Suppoſe the true Amplitude be $. W, and the Magnetical/ F=— 
FF W.S.W. Place the W.S.W. Point of the movyeable' Com-' 57 
| paſs to the S.W, Point of the immoveable Compaſs; then - 

all the North Point of the moveable ſtand at the N.N,W. 
Point of the immoveable, which ſhews that the Variation © 
is two Points Weſterly. , 


How to refifie your Courſe when the Compaſs varies. 


{This __ be very readily performed by the foregolhe : 
Inktrumens 


. | Example. 
; LH the Variation be 2 Points Eaſterly ; Saf ths 1 
Courſe by the Compaſs is S.W.B.S. to find the true Courſe | 
.the Variation being allowed. 
; Place'the North. Point of the moveable Compaſs, to the - 
.N.E. Point of the immoveable, becauſe the Variation | 
is/2 Points Eafterly, then the $S W.B.S Point of the move» 2 
able Compaſs: wil 'Rand at the S.W.B.W. Point of 'the -: 


the immoveable, which is the true Courſe required, 
z0n, Wh Cour that I ſhould ſteer is S,E.B.S. but the Comg ? 
ts of Pais Varies » Points and an half Weſte: 1}, what Courſe muſt 

able} | ſteer to allow the Variation > | 


orth Place the North Point of the movable Compaſs re N.N.W? - 
ar +-W. on the immoveable, then right againſt S E.B.E, the 
; lief true Courſe on the immoveable, ſtands S.S.E.$ E. on the * 
moveable Compaſs, which is the Courſe oh muſt ſtcer - 
Va. to allow for the Variation of the Compaſs. ; 
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FF any thing ſeem obſcure in this (mall Treatik 
b.. I ic:-being only an Epicome of Navigation , 
| refer the Reader to a Book lately printed , Enting. 
led Praftica! Navigation , where he: may rect 

” ample SarisfaRion ;- and likewiſe ſee the Uſe of mi V 
-- Jofttumencs in Navigation, 
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TX Marſh Yard 4 tile below the Hermi 
| | tage-Stairs/» Wappin, are taught thifl | 
 eMathematical Sciences, viz. Arithmetick ; 
Geometry, Algebra, Trigonometry, Ni 
| vigation, Aſtronomy, Surveying, Gauging » 
| Dialling, che Uſe of the Globes and ocher ! 

© 'thematical Inſtruments, Proje&ion of tl 
- Sphere and other parts of the Mathematicks,| 


By John > 'l 
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Several Neceſlary 


TrABLE J 


Appertaining to 


:1 Navigation, 


fu I wich their Uſes briefly Explained 


in the Order following : 


$1, ATable of Meridional Parts. 
—={} I. A Table of the Suns right Aſcenſion. 
| HI, A Table of the right Aſcenſions and Declinations 
*rmit ob the prineipal fixed Stars. -. 
24, IV. A Table of the Suns Declination newly calculated, 
1 V. A Table of the Latitudes and Longitudes of the 
N: principal Ports, Harbours, Capes and lilarids in | 
! the World. 
1080 YL A Table of Difference of Latitude and Departure ' 
4 for the exa& working a Traverſe. 4 
W VII. A Table ſhewing the firſt day of March, EpaGt,' ; 
Dominical Letter,&c. with a perpetual Almanack. 
\ | VIII. A Table of the Angles which every Rumb(or -; 
| Point of the Compaſs) maketh with the Meridian. : 
'J 1X. A Tableof Sines.and Tangents to every Degree -/ 
and Minute of the Quadrant. | 
—| X. A Table of L ogarithms increaſing from one to two 
thouſand, arch Ily CorreRed and exactly Printed. 
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LOND ON; Printed for w. Fiſher, 1674+ | 
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Ales.1 


___ The Minwies of each Degree. 


The Meridional Miles. 


— 


© NU oraſpwynp = 0 <= 


o] 10 20 30 40 Foþ - 
60 70 8 go Too}. :iiof :1C 
120] 130] 140} 150;  160|- 170Þ.10 
i8o| 1i9go|] 2o0| ; 210} 220j-: 230} 10 
240!. 250] 260| 270] 280} -290|-10 
300] 310] 320] 330] 340] - 350] 10; 
360] - 37 380| £390] 4o0o| 470] 10 
421] 431] 441] - 453} 461] - 471}-10 
- 481] 491] Soif. 511 $21] 532þ 10 
542] 552] $621 572] 58al - 5921.20 
10 | 603]. 613j 623] 633] 643] 653] 10 
It 6641 674] 684] 694] 704| 915Þ 10 
I2'| 725]. 735] 745] 755] 766| 776] 20. 
13 | 786] 797] 807] 827 £n ' $38|- 10 
14 | 848] 858] 869] 879} 889] gooh 10 
i5 } 9gio _ . 931]- 941] 951] 962 
'16 | 972] 983] 993|- 1004| 1014] 1024|; 10 
17 | 1035] 1045] 1056] 1066| 1077], 1087]. 
18 | 1098] 1108] 1119] 1129] 1140]. 1150} —_ 
19 | 21611. 11721 11821; 11931 1203} 1214} 10 
20'|-1225j 1235] 1246] 1257| 1267] 1278| 11 
21 | 1289]. 1299] 1310] 1321] 1332} 1342|:11 
22 |-1353| 1364] 1375] 1386| 1396] 1407| 11 f 
22 | 1418]. 1429] 1440|. 1451] 1462| 1473]|11 
24 |-1484| 1499] 1505| 1516| 1527] 15381. 11 
25 | 1549] 1561] 1572]. 1583] 2594] 1605] 13 
26 | 1616] 1629] 1638] 1649] 11661]-1672|-31 
27 | 1683] 1694] 1705| 1717] 1928] 1738] 11 
23 | 1751] 1762| 1773] 1985] 1796] 1808]. 11 
29 1830] 1842] 1853! 1865] 1877] 81 
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'able'of Meridional Miles. 
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3 ZH The Minutes of each Degree. x þ 
o | 10 |-20 | 3o | qo | 50 
$2 The Meridional Miles. 

30 | 1888}. 1899] 1911] 1923] 1934] 1946 1 

H 1958] 1969] 1981] 1993] 2004|- 2016| 12] 
\-32-| 2028] 2040] 2052} 2063} 2075| 2087] 1 

33 | 2099! 2111] 2123} 2135} 2147] 2159] 1 

+34} 2171] 21831 2195] 2207} 2219] 2231] 1 

: 35-| 2244] 2256] 2268] 2281| 2293} 2305] 12 
4 36 | 12318] 2330] 2342] 2355] 2367] 2386| 1 

37 | 2392] 2405] 2417], 2430] 2442] 2455] 13 
E 38 | 2468] 2481] 2493] 2506| 2519] 2532] 13 
3 39 | 2544] 25571 2570] 2583] 2596] 2609] 13] 
3 40 | 2622] 2635] 2648|' 2662| 26751 2688} 13 
'41 | 2701] 2714| 2728] 2741\ 2754] 2768] 13]. 

42 | 2781] 2795] 2808| 2822| 2835 2849] t3 

43 |2863| 2876] 2890| 2904| 2918] 2932| 14 

44 | 2945} 29591 2973! 2987: 3oor| 3015] 14 

45 J 3030| 3044| 3058; 3072] 30864 3101] 14 

46 | 3115] 3130] 3144] 3159] 3173] 3188] 144 

47 | 3202| 3217] 3232] 3247] 3261] 3276| 15 

48 | 3291] 3306|- 3322] 3336] 3352] 3366] 15 

49 | 3382] 3397! 3412! 3428] 3443! 3459! 15 

ſo | 3474| 3490| 350g 3527] 39371] 3953| 16} 

51 | 3568] 3584] 3600] 3616| 3632] 3649] 16 

52 | 3665| 3681] 3697] 3714] 3730] 3747] 16 

53 | 37631 3780] 3797] 3814] 3830] 3847] 17 

54 13864 3881] 3899] 3916 3933] 3950l 17 

5s | 3968 5905] 4003] 4020] 4038] 4056| 18 

56 | 4074] 4092] 4110] 4128] 4146} 4164] 15 

57 | 4182| 4201] 4219] 4238] 4257|'4275| 19 

58 | 4294] 4313] 4332] 4351] 4370] 4390| 2c 

59 1.4409: 4428! 4448! 4468! 4487] 45071 20 


© - The Minnies of "> ich Degree: 


'o0/] 10] 20 |. 30 | 40 | 5o. 


The Meridional Miles. 


bo | 45271 4547] 4567} 4583] 4608, 4629 
61 | 4648] 4670] 4691] 4711] 4733] 4754| 21 
62 | 4775] 4796] 4818] 4839]. 4861} 4383] 22 
63 | 4905] 4927] 4949] 4972] 4994| S017] 23. 
64 | 5039] $0621] 5o8s| 5108] 51321 S155] 23 
65 | 5179]. $203] 5226] 5250| 5275} $299] 24 
66 | $324] 5348] 5373] 5$390| 5423] $449] 25 
67 | $474| $50o| $520] 5552|. 5678] 5$404| 26 
68 | 5631] 5658] 5685| 5712] 5739] $767] 27 
bo | $795] 58231 $021! 5879] 5go8| $9371 28 | 
70 | 59661 5996| 6125| 6055] 6085| 6115] 30 
71 | 6146| 6177] 6208] 6239| 6271] 6303] 31 
| 72 | 6335] 6368] 6401] 6434] 6468] 6501] 33 
73 | 6535]-6570| 6605} 6640] 6675| 6718] 35 
74 | 6747] 6783! 6820! 68571 6895] 69331 37 
75 | 6972] 7010 7050 | 7089 7130] 7170] 40 
76 | 7211] 7253] 7295! 7338] 7381] 7424| 43 
77 | 7469] 7513] 7559| 7605] 7651] 7698] 46 
78 | 7746] 7795] 7844| 7894| 7944] 7996] 50 
179 | 8048] 8100! 8154! 3209 8264 $320 55 
80 | 8377] 8435] 8495] 8555 ans 8678] 60 
$1 | 8742| 8806| 8872] 8939] 9007] 9077| 68 
82 | 9148| 9221] 9295] 9371] 9449] 9523] 77 
83 | 9609| 9692| 9773| g9865| 9954[10046| 88 
84 110141110238[10338,10441110547|106561105 
85 |10770|[10887j11007|11133}11263[11398[128 | 
86 [11539|11686|11839|11999|12168[12344|165 
87 [12521]12718|12927|[13150[13388[13644[230 
88 [13920[14221|14550[14914|15321[15783[386 
| 89 116318 1695011 17726118729|20152|[22623l _ 
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38 


42 
47 
53 
G1 
31 73 
25| 38] 51 89/102 
23] 49] 66 I115[132 
46] 69] 92]115|138j161]184 
77133 51154[193123112701308 134 
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| The Wye the Table, ec. 


EE COT = 


The Uſe of the Table of Meridional Parts | 


His Table ſhewerh the Mirddiand) Dans for Ws , 
- Degree or Mihute of Latitude-;In-the' firſt: C-' J 

f kno towards the left hand are the.Degreesof Latitude; 

4 from-ur0 89 d. in the ſecond, third, fourth, fifth; fixth,; 

| ad ſeventh Columns, ate every! 10. Minutes of Lavi=. 

4 wde; anſwering to the Degree in+the firſt; Columnz, 

T nbiice diſtinguiſhed with 0,. 10, 20,30, 40 and 50: 

14 Minutes: In the laſt Column towards cheright hands; 

irethe; Differences in 'Meridional Parts,. to-every ten 

14 Minutes of Latitude :+ By the help. of: which the 

14 foregoing Table of Proportional Parts 'the/Meridional 

Ih | ey be fondo Fon Minute of. SHE; 4 

(73 4”, I 16" f 4. 

Wy 11379! 5 | Exdwple. 

þaoſiche Latitude be x7 4. 10 m. co-find the Mes 

-F4 ridional Pars. : 

Right.: againſt 17 FR in the firſt Coluan; and undes; 
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10m. in the-third Column you will find the Merfdional: 

'F Parts to be 049. 

Suppoſe you were to find the Meridional Parts an- 
{ſecrin to the Latitude 74d. 50 m. 

Right ainſt 74 4. in the firſt Column } and under ; 
50m. in the ſeventh Celumn pm will find 6933; which 
[Fate the Meridional Parts required; 


| The Uſe of the Table of Proportional Parts. 


He Uſe of this Table is to find the Meridional | 
þ Fares to every Minute of Latitude. 
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'25 d. 'in the:-Cohumn of Difference: you Wi ind" 
with this Difference go to the Table of Proport 
Parts, andlook:z1-in in the firſt Column under D,..whigh 
ſands for: ; and becaulc 17 m. is 7 more! "> 
To, look under 7 at the top of the eighth Colu 
he- againſt x 1and right under: 7, you will-f 
hich 2c added to" 1830, makes 1335 the Merid 


yu ſe you were required to find the Meti 
Vares: the Latitude 45 d; 56 m; 94 | 
-The-nextleſsithan's6 m. is 5o-m. therefore 
Meridiondl: Parts/for 45 d. 5o-w, which are: 3101, a 
and _—_ aino 45 d. the Difference, in the laſt'G 
-Jumn is14 d; 56 m. is 6m. above 50, therefore in 
Table: of Proportional Parts, right againft xx 
under 6 yo « ll find the Proportional Part te:: 4 
which: FT vgtor, makes OREnn Meridioual 
required,” ; "64 
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Irit The the Right Aſcenſion of that Star requize#? 

ja the foregoing Tables (of the Right Aſci 

e Stars} and 4 5fo the Right Aſcenſion of the: = 
__ from then tir Aſeenſion of the Star ſubtrat the I 

'  Aﬀernfion or rg but when the Right Aſcenſion of 

rhe Star i is leſs than the Right Aſcenſion of the Tay 
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the! #1 24 hours therero, and the Remainder wili: - 
wy ou the hows. after noon 'wheri the Star copall Wo 
the Meridian; and if it do exceed712 hours, 'then: 

a& 12, hours. therefrom, and the remainder ſhall 

the hour and. minute of the. Stars coming upon; 

e Meridian after Midnight, ; 


3] | Upon the tenth: of 4prit, I would:know when the: 
31 Lions Heart cometh upon the Meridian.” Therefore-if 
look in the Tables of Right Aſcenfion for that Star, 


Example II, TEAS 
on the fifth of November, I defire-to know when 
ulls Eye cometh upon the Meridian: The Right 
|} Aſcenfion thereof by the Tables you will find to be 
i} 4hours 16 minutes: the Right Aſcenſion: of the Sunn 
of that day is 15 hours 23 minutes. Therefore: becauſe” 
uy he Righ Aſcenſion of the Star is leſs than the Right - 
| Aſcenhon of the Sun, I add 24 hours tothe Right Afe, 
34 <enſion of the Star, which maketh 28 hours 16 minutes $ /- » 
Wy From which ſubtra& the Right Aſcenſion of the Sun, 
x4 xrdthe Remainder is 12 hoars 53 minutes; From which 
| IlubtraR the 12 hours, and the Remainer is 53 minutes - 
3 - x} —— then the ſajd Star cometh upon the . 
| ian. 


n of. | | And here note, that the Table of Right Aſcenſion of | 
un :: the-Sun, is calculated for Noon every day';_ and that 
he} it doth increaſe by abour 4 minutes eack day z/ſo that 
z of | 1t may: be proportioned, for every fix hours to allow. - 
onz"} me minute for the time after noon, =. 
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A * The Uſe of the Table of _ and 
xx | Longitude of Placer. 
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bk ie this Table there are two Columns, the firſt then I 
E-- the Latitude, the ſecond the Longinnds. of place 
” The les are, | 


F 'T 
h {- y - #: To the Latitade and Longitude of in Place. - 
"Joa..4 7 [a 
' | C Exa 
Of the Start on the Coa Ne England. Again & It 
in the. firſt Column the Latitude: is 50 d. 273 4h you 
his North and in the-ſecond Column the Longis by 


is 434. ©9 mm. 


t "of ber ory Eſperanza on the. Coaft of dabog: in 
=, The Latitude 344. 24, South, 

' The Longitude 38.4. 10m. | 

; : key 


- | ILY {ere 


Che Ale of the Table, &c. 


II. To find the Difference of Longitude between 
any two Places. 
Take the Longitude of-the two Places out of the Ta- , 
ul ble; and fubtra& the leſſer Longitude out of the greater, - 
"10 20d if the Remainder be leſs than 280d. that is the 
af Differerice of Longitude ; but if the Remainder be . 
al more than 180 d. ſubtra& it from 360d. the laſt Re- 
HE mainder is the Difference of Longitude. 
wo} (1.) Example. Fa 
"ol To find the Difference of Longitude between the Li- 
Wf 10-4and Cape Bona Eſperante. 
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bc The Longitnde ef the Lizard is 12d. 37m, 
The Longitude of Cape Bong Eſperanzgs 38 10 
The Difference of Longitude 35 33 


af (2.) Example. | 
= Tofind the Difference of Longitude between the Li- 
td and the Barbgadoes. 


=} The Longitude of Zarbadoes 319d, 42m. 
1 The Longitude of the Lizard - a 
cel; The firſt Remainder 307 oz 

' Subtraed from 360 Oo 


The laſt Remainder being Diff. of Long, 52 57 


' 2Þll, To know when the Difference of Longitude between 
f any two Places is Eafterly or wehtery. 
ys lfthe Remainder firſt found be leſs than 180 d, and 
#a3you are to ſail to that place which hath the greater 
4} Longitude of the two, your Difference of Longitude is | 
"MEafterly ; bur if you are to ſail to that which the 
, Fs, your Difference of Longitude is Weſterly, 
. | 2, If the Remainder firſt found be greater than 136 d. © 
HF tvenif you are bound to that place which hath the grea- 
q* Longitude of the rwo, your Difference of Longitude +: 
Weſterly ; if tothat which hath the leſs, your Dif- | 
Nt [ference of Longitude is _— - : 
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502[2,7007037] | $35j2-7283538 
503[2,701568 $3612.7291648 
50412-7024305] | $37[2.7 299743 
505127032914] | 538[2.7 307823 
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S07[2.7050080| | 540[2.7323938 
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INumſLogarith », [{Numy Logarirhm; 
bo1[2, 7788745] | 634j2-38020893| \ 667;2,8241258 
60212:7795965] | 635].80277 37] | 5668j2.8242765 
(0312. 7803172] | 636]::8034571] | 66912.8254261 
| 604/2.7810369| | 637]:.8041394|-| 670j3-8260748] 
| bosj2.7817554] | 638]2.3048207| | 67112.8267 2.24; 
60612,78247 26 639]2.805 5009] | 672 2-8273693 
60712.7831887] | 640[2.8061800] | 673]2,3280151 
608[2.7839036| | 64112.8068580} | 67412.8286599 
609]2.7846173| | 642[2.80753 50] | 675j2-$293038 
610j2.7853298| | 643]2.3082119 | 676; 2.8299467. 
611]2.7860412] | 644[2.8088859 | 677 2 8305887 
61:]2.7867514) | 645|28095 597] | 678/2.8312297 
{613]2.7874605] | 646]2.8102325 67912. 8318698 
| 61412.7881684) | 647]2.8109043] | 680j2,83250: 9 
| 615]3.7888751 | | 648. 2 8115750 68112, 8331471 
616[2,78 95807 | 649 "M $122447] | 682\2.8337844| 
| 617]2,7g02B8 52 650J2.8129134 683:2.3344207 
 618]2.7 909835] |}. 651 2.38135810 58 42. 8350561 
; 619j2.7916966| | 6522. $142476' 68.532, 8356906 
| 62012.7923917] | 653]2- 28149132] | 686/2.8363241 
62.1 447 930916] 654 2.8155777] | 687j2.8369567 
622127937904 655128162413] 1 688[2.837 5884 
623127 944880| | 656|2.8169038]| | 6Bg 2.8332192 
624127951846] | 657124817.5654 690, 2.38338491] 
62512.7958800| | 658]z.$182259 691 2,8 394780] 
626[2.7965744| | 659}2:3188854 692 2.8401061 
62712:7972675| | 660[2;8195439] | 693] 340733 Z 
6:8]2,7979596 1,661[3,820201 5] * 694 2.9413595 
1-629]2, 7906508 66212;8208580] | 695 2.9419848 
-630]2-7993405| -|_663Þ2-8215135 | 696]2.8426092 
633] 2 8000294] | 664[2, $221681] | 69912. 8432328 
1.632 2.800717 1 | 6651]2.8228216] | 698 2.3438554 
63312,8014037] | 6661]2.8234742 699]z $444772| . 
1634:.8020893{| | 66712,8241258] J 700 2.5450980 


G 2 


Fw 


700. Wo. 
NunT]Logarithmj {Num|Logarithnrg jNumyLogarithm 
701[2.38457180! | 734|2,8656961 <> 2.8847954 
70212.8463371| | 73512.8662873] | 768[2.3853612 
703[2.8469553| | 736[2.8668778] | 769Þ.835926; 
704[2.8475727| | 73712.8674675] | 77012.8864997 
7051238481891] | 738]2.8680564] | 77112.8870544 
706[z 84388047| | 73912.8686444| | 772128876173 
707[2.3494194| | 740[2.8692317] | 773]:-8881795 
208[2.8500333| | 741]2.8698182] | 77412.3887410 
709[2.8506462] | 74212.8704039] | 77512-8893017 
| 720[2.8512583| | 743]2.8709888] | 77612,3898617 
711128518696] | 74412-8715729] | 777[2-3904210 
71212.8524800| | 745]2.8721563 778|:.8909798 
713[2.8530895| | 746[2.8727388| | 779]2.8915375 
714(2.85 36982} | 747]:-3733206| | 78of2.8920946 
715]2:8543060| | 748[2.8739016| | 78 1]z.8926510] 
716[2.3549130| | 749128744818] | 78 212.8932067 
J17]>.8555191] | 750[2.8750613| | 785312.893761 
718[:.8561244| | 75112.38756399] | 784 yo 
719]2.8567289] | 752]2.8762178| | 785 2.8948696 
720[2.8573325] | 753123767950] | 78612,8954125 
72112.8579353] | 75412-37737213| | 78712.8959747 
722 ap Ub21 ho 7551:.8779469| | 789[z.8965262 
72312.8591383] | 756 _ByP5aryl 78 9]2.8970770| 
724 2.8597386] | 757]:.8790959| | 790[2.3976371 
725]:.8603380 758[2.8796692 7911[2.3898 1765 
| 726'2.8609366 7492 38pa4rk 792128987253 
7327 4:8615344| | 76012.8868 136] | 793[2:3992731 
| 928'2.8621314] | 76112,8813847| | 794[2:3998205] 
729128627375] | 762[2.8829550] | 79512:9003671 
730 2-8633229| | 763]2-882 5245] | 796[2.900913} 
7312.8639174| | 7642 8830934] | 797[2,9014583| 
732 2,8645111] | 76512.8836614] | 798h2.9020029 
732 2 8651040| | 766[2.8842288] | 79912.9925465 
734 28656961 76712.88479541 | 800 2.9030900 
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Num Logarithm, {NomLogarithm Num} Logarirthn; 
[ſs 9936320 83412.9211660] | 867j2.9380191 
'$0212.9041744| | $3512.92 16865] | 868 2.9385197 
80312-9047155 836/2.9222063| | 86912.9390198 
$804[2.9052560| | 8$37]2.9227254] | $7012+9395192 
$0512.9057959 _$38 2.9232440| | $71[2-9400181 
$06[2.9063350| | $39]2-9237620 872[2.9405165 
$07]2.9068735| | $4012-9242793 87312.9410142 
2.907411 841[2.9247960| | $74[2-9415114 
80912.9079485| | $42J2:9253121] | $75|2-9420080 
$10[2.9084850f | 343129258276 | 876[2+9425041 
8:11 2,9090208 84 2.9263424 877 2.9429996 
$1212.9095 560] | $45]2.9268567 878129434945 
81342-9100905 8$4612.9273704 87912-9439389 
2.9106244| | 34712.9278834| | $80[2-9444827 
$1512.9111576] | $48]2.9283958 | 88112.9449759 
F1612.9116901] | 84912-9238 9077] | $82j2-9454686 
$1512-9122220] | $50J2.9294189 883129459607 
|818]2.9127533 8$5112.9299296] | 334 2-9464523]| 
81912.9132839| | $5212.9304396| | $35]2-9469433 
820]2.9138138] | 353}2.9309490| | 38613-9474337 
$:102-9143431] | $54}2-9314579]| | $37]2-9479236 
$22[2.9148918] | $55]2.9319661] | 888[2.9484130 
8$2312.9153998 856]2.9324738 889[2.9439018| 
$24[2.9159272] | 857]2-9329808 890[2:9493 900 
8:512.9164539] | 858Þ2-9334873] | 891129498777 
82602.9169800| | 359]2-933993 892[2.950364L 
827[2.9175055] | $60J2.9344984! | 89312-9508514] 
828]2.9180303] | $61]2.9350031 89412-9513375 
| 829129185545] | $62Jz.9355073; | 595 2.9518230 
| 830[2.9190781] | $63jz.9360108 _ 39612.9523080 
83 1]2.919601 86412.9365137| | $9712-9527924] 
$32]2.9201233] | 365 2,9370161| | $99[2,9532763 
$33 2,9206450 8661]2.937 5179 89812.9537597 
867 29380191 900'2,9542425 
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90112.9547248\ | 9342 9703469] | 967]29854165 
902[2.,9552065| | 935[2.9708116] | 968 2.98 58753 
2903129556877] | 93612,9712758] | 96912.9863238 
904[2.9561684| | 93712.9717396| | 970[z.9867717 
_995[2-9566486| | 93812.9722028| | 97112.987219 
906[2.9571282| | 939[2.9926656| | 972 2.987 6664 
907[2.9576073| | 949]2-9731278| | 9732988112 
908[2:95808 53] | 941[2.9735896| | 974j2.938558 
90912.958:5639] | 942[2.9740509] | 975[2.98900i 
9r012.9590414| | 943[2.9745117] | 976[z. 
91112:9595184| | 944[2.9749720| | 977 
91212.95999483| | 945]2.97 54318] | 978 
91312.9604708| | 946[2.9%58911] | 979 
914|2 9609462] |. 947]2:9763500| | 980 
91 51259614211] | 948[2.9768082| | 981]2,991669 
916[249618955| | 94912:9772662| | 982 2.9921115 
91712:9623693] | 950j2:9777236| | 983[2.9925535 
| 91812:9628427] | 95112.9731805| | 98412.9929941 
9r912:9633155] | 95212.9786369| | 985[2.9934361 
92012.9637878| | 953]2.9790929! | 98612.993876g 
92112.9642 596} | 95412,9795484) | 987j2.9943171 
92212.9647309] | 955[2.9800034| | 9$312.9947569 
923[2+9652017; | 95612.9904579| | 989j2.995196; 
92412.9556720; | 95712.9809119] | 990[2.9956351] 
925 2.9661417 _ 958 2.9813655| | 991{2.9960736 
926|2.9666110] | 959fz.9918186 992,2.9965117 
927[3.9670797} | 960[2.9822712| | 993{2.9969492 
928\2.9675430| | 96112.9827234| | 994'2.997 3864 
929|2.96801 57 96212.9831751 995 2.997$231 
_930[2.9684829] } 96312.9836263| | 996'2:9982593 1 
 93112.968 9497] | 96412.9840770| | 997|2.9986951 
932 2,96 94159 g65 2:9845273 99812.9991305 
933[2.96988 16] | 96612.9849771] | 999,2:9995655 
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; [Num Logarithm . {Num, Logarithm| [Num Logarithmſ 
þ 1:0113-0795430, 11234 3-091315I 2267 3.1027766 
8 20213-079 9045] [1235'3.0916669] 11268[3.1031192 
FJ -| [£203{3.0802656] [1236 3.0920185] [126913.1034616Þ 
204]3,0806265] [123 7; 3-0923697 1270[3.1038039} ©} 
9 1205]3.0809870] [1238'3.0927206| [127113.1041455 
206]3 0813473] [1239 3-0930713| [1272/3-1044871 
[1207[3.0817073] [1240'3.0934217]| [1273}3.1048284 
on 1208|3.0820669] [12413.0937718| [1274/3-1051694 
3 1209/3.0824263] [1242\3.0941216| [1275}3.1055102 
3 1210]3.0827854] [124313.0944711| [1276|3.1058507 
| [r211}3.0831441] [1244'3.0948204| [1277]3-106190 
; 1212[3.0835026] [1245}3.0951693 1278|3.1065308 
1213/3.08 38608] [1246|3.0955180|*|1279]3.1068705 
? 1214\3.0842187] [1247]3.0958664| |[1280[3.1072100 
4 1215]}3.03845763] [1249j3.0962146| [128113.1075491 
; 121613.0849336] [1249{3.0965624| [1282[3.1078850Þþ 
1 1217j3.08 52906] [1250 3-0969100| [1283|3.10822.66 
/ [1218]3.0856473] [1251 3-0972573| [1284|3.1035650 
1219/3.0860037 125213.0976043| [1285|3.1089031 
1220j3.0863 598 1253'3.0979511 128613.1092410 
1221j3.0867156 1254'3.0982975 1287]3.1095785 7 
| 1222j3.087071 125513.0986437| [1238]3.l0g9r5g} 
| 122313.0874264) [1256}3.0989896| [128913.1 102529] 
1224\3.0877814; [1257j3.0993353] [1290 31105897 
1225 3.0881361| 125813.0996806| |1291]3.1109262 
1226|z 0884905] [1259}3.10002'57] [1292]3.14112625 
1227|3.038388 446] [1260j3,1003705| [1293 3-1115985 
1228|3.03891984] [1261]3.1007151| [1294j3-1119343] « 
1229]3.0395519] [1262]3.1010593| [1295}3.1122698} . 
1230[3.0899051| [1263[3.1014033| [1296[3.112605oſ - 
12.3113-090258of [1264/3.1017471] [1299|3.1129400 
1232[3.0906107 1265|3.1020905| [129813.1132747 
1233]3-0909631] [125613.1024337| [1299 3-1136091] ? 
11234 3.0913151 126713.10277 66] [13001}3.1139433] .* 
1300 + 


PT —_”_ £ 
- bs 
=. T2300 
1 3 - 
F: 


—_ 


um Logarirhm! 


Num 


Logarithm 


- Num 


130313.1142773 
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4130513.1156105 


13061]3.1159432 
I20713.1162756 
1308[3.1166077 


1303[3.1149444| 


 . [1313131182647 


13113.1176027 
1312[3-1379338 


1314j3-1185954 
1315131189257 


L334 
1335 
1336 
1337 
1338 


2.1251558 
31254813 
3.1258064 
3.1261314 
3.1264561 


1339 
1340 
1341 
1342 
1343 


3,1267806 
3.1271048 
3.1274288 
3-1277525 
3,1280760 


1367 
1368 
1369 
.1370 
1371 


\Logarithm 
31357685 
3.1360861 
31364034 
3-1367206 
31370374 


1372 
:1373 
11374 
11375 
$1376 


3-1373541] 
3-1376705 
3.1379867 
3-13$3027 
3.1386184 


® 


1344 
1345 
1346 
1347 
1348 


3,1283993 
$.1287223) 


3.1290450 


3.1293676 
3.-1296899| 


1x31843.1199154 
1319]3-1202448 


: [131613.1192559 
- 1317131195858 
1320131205739 


1349 
248 
1351 
I352 
1353 


3.1300119 
3.1303338 
3.1306553 
3.1309767 
3.1312978 


1321131209028) 
I322[3.1212314 
1323131215598 
132413.-1218880 


I32513.1222159 


1354 
1359 
1356 
1357 
1258 


3.1316187 
3-1319393 
3.1322597 
3.1325798 
3.13289g8 


1337713: 
(13783. 


| 


138013; 


1381 


1387 
1288 
1389 
1390 
1391 


38s . 


133213, 
138313, 
11384 . 
13853, 
1386]3. 


13261}3.1225425 
132713.1228709 
132813.1231981 
132993.1235250 
1330 3,1238516 
133103.1241780 
133203.1245042 
133313.1248301 


, 


133413.1251558: 


1359 
1260 
1361 
1362 
1363 
1364 
1365 
1266 


3.1332195 
3-1335389 
3.1338581 
3,1341771 
2.1344958 
3.1348144 
3.1351326 
3.1354507 


1367 


3.1357685 


1292 
1393 
1394 
1395 
1396] 
1397 
1398 


1399 


3-1436392 
3.143951 
3.1442629 
3:1445742 
3.14488 54 
3.1451964 
3.1455072 
31458177 


1400! 


3.1461280 


1400 
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Logarithm 


I401 
1402 
1403 
1404 


3-14604381 
3-1467480 
3.1470577 
3.1473671 


1405]3.1476763 


[Num 


Logarithm 


Numy 


Logarithmſ 


1434 
I435 
1436 
1437 
1438 


3-1565491 
3.1568519 
3-157 1544 
3-157 4568 
3-1577589 


11408 


1406 
1407 


1409 
1410 


3.1479853 
3.14382941 
3-1436026 
31439110 
3.1492191 


I439 
I440[3 
1441 
1442 
1443 


3-1580608 
1583625 
3-1586640 
3-1589653 
3:1592663 


1467 
1468 
1469 
1470 
1471 
I472 
1473 
1474 
I475 
1476 


3.76736127; 


3-1664gox]. 
3-1667 260} 
31670318 
3-1673173 


3-1679078 
3.1682027 
3-168 4975 
3.1687920 
3.1690863 


I4IT 
I412 
14x3 
I414 
I415 


3:1495270 
3-1498347 
31501422 
3-1504494 


3.1507564 


1444 
445 
1446 
1447 
I440 


3-1595672 
3.1598678 
3.160168 3 
3.160468 5 
3.1607686 


|x481 


T1477 


1478 
147 
148 


3-1693805 
3:1696744| 
3.169968z 
3.1702619] 
3-170555o 


11420 


1416 
1417 
1418 
1419 


3.1510632 
3.1513698 
3.1516762 
3.1519824 
3.1522883 


I421 
1422 
1423 
1424 
1425 


3.1525941 
3.1528996 
3-1532049 
3.1535100 
3.1538149 


1449 
1450 
I451 
1452 
1453 
I454 
I455 
1456 
1457 
1458 


3.161068 4 
3.1613680 
3.161667 4 
3-1619666 
3.1622656 


1482 
1483 
1484 
1485 
1486 


3.1708483 
3-17 11411 
3-1714339 
3-I717264 
3.1720188 


3.1625644 
3.162630 
3.1631614 
3.1634595 
3-1637575 


M426 
1427 
I428 
I429 
1430 


3 1541195 
3.1544240 
3.15472v2 
3.1550322 
3.15533650 


1431 
1432 


3-1556396 
3.1559430 


1433]3-1562462 


1434 


31565491 


I459 
1460 
1461 
1462 
1463 
1464 
1465 
[1466 
1467 


3.1640553; 
3.1643 528) 
341646502! 
3-1649474; 
31652443" 


1437 
1488 
14389 
1490 
1491 
1492 
1493 
1494 
1495 
1496 


3.-1723T10 
31726029 
3.1728947 
3-17 31863 
3-1734776 
3.1737688 
3-1740598 
3.1743506 
3.1746412] 
3.1749316 


3.16554r1| 
3.1658376 
3-1661340 


3. 1664301 


1497 
1498 


3:1752218 
3-1755118 
3-175S016 


1499 
1500] 


3.1760913 


15060! | 


Ao. 


% 
% 


[1 $26]3.1835545 
Þ $2713-1833 390 
152813.1841232 
152913.13 44075 
I530]3.1846914 
153103.1849752 
 [153203.1832 588 
 [153303.1855421 
1534132058253 


POS. 2 


1534/3-1858253 


1538/3. 1869967 


1540 3- 1875207 
1541'3.1878026 
1542 3-138084,4 
[1543 3.188365g 
1544 3.188647; 
1545 3-1889285 
15463. 1892095 
1547;3.1894903 
11548;3- 1897709 


[Num|Logarithm, 
1535[3-1861084 
1536[3.1863912 
1537,3-1866739 


1539 3.1872386 


Num Tr 
| A 5th 
1567/3.19506 
1568[3.195346 
I$69;3.195622 
1570 


3-1958gg 
(3.196176 
Lie | hd ade bo, 


1549 3. 1900514 
I55o;3-1903317 
I55113.1906118 
L552|3-1908917 
1553 3.1911714 
I554'3-1914510 
I555;3-1917304 
1556]3.1920096 
1557|3.-1922886 
1558 3.1925674 


3-200576 


3.2003 505 
3-201123 


3.2013971 
159 3.2016702 


155913. 1928461 
1560[3.1931246 
1561/3.1934029 
1562/3.1936810 
1563/3.1939590 
1564(3.1942367 
1565|3.1945143 
1566|3.1947917 


3-2019431 
3.2022158 
3,2024883 
3-2027 607 
4:590 3.-2030329 


1567! 3.19506gq] 


3-2033049 
3.2035768 
[3-2038485 


—————. 
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Logarithm, 
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Logarithm 


Num 


6 


3.2043913 
3.2046625 
3-2049335] 
3.2052044 
160513 2054750 


1634 
1635 
42636 
1637 
638] 


3.2137833 


3.313221 
3.2135178 


3.2140457 
3-2143139 


1667 
1668 
166g 
1670 
1671 


3.2219356 
3.222196 
3.2224563]- 
3.2227165 
3.222976 


3-2057455; 
3.206015 

3.2062$60' 
3.2065569 
3.20682 59; 


1639 
1640 
1641 
1642 
1643 


3$-2145789 
3:2143438 
3.2151086 
3-2153732 
3.2156376 


3.207095 
3.2073650 
3.2076344 
32079035 
161513. 2081725 
1616|3,2084414 
3. 2087100, 
3.208978 5 
3-2092.46$] 
3 2095150 


162 3.2097830 


3.2100508 
3. #103185; 
3.2105860 
3. 2108534 


113.2124540 


F,2111205; 
2.2113876 
3:21 16544 
3.21T9211 
3:2121876 


1645 


1644|3.2159018 


1646[3.2164298 
1647[3.2166936 
1648]3:2169572 


.2161659 


11675 
411676 
167713-2245331 
167813.2247 920] * 
1679}3.2250507 
1680]3.2253093 


i651 
1652 
1653 


1649]3.2172206' 
1650]3.2174839 


3.3177 471 
3.2190100 
3.2182728; 


1654 
1655 
1656 
1657 


3.2185355 


3.2187 980; 


3.2190603 
3:2193225 


1658 


3.3195845 


16723 
1673 
1674 


2685 


3.2238.363 
3.223495 
32237555 
3.224014 
3-2242740 


1692 '3-2258260] . 
1683 3.216084 1] 
1684'3.2263421 
1685 3:226599 
1686-3, 236857 


3.2255677 


2687[3:2271151 E 
1688 (3-227 3724] © 
1689 3; 2276296]. 
ow 32278867] 
1691] 32281436 


1659]3.2198464 
1660|3.2201081 
166113.220369 

166213.2206310 
1663(3.2208922 


169213.228400 

169313. 233657 
OD 3.2289134] + 
2695 3-2291697 
1169613; 2294258 


$:2127201 


3.2229862 


3$.2132521 


166413.2211533 
166 5]3.2214142 
1666|3.2216750 
1667 3.221935 


16 
16 


3,2:96818 


1698[3.2299377 


3, 230193 


170c 13. 2304439 | 


1720 


* :]3709[3-2312146 


*  [2713]3-2337574 
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' 701 3-2307043 
: 1702 3, 2309596 


117043. 2314696 
1705]3-2317244 


1734 3-2390491 
1735 3-2392995 
1736 32395497 
1737,3-2397998 
1738 3. 2400498 


NumſLogaricim 


1767(3-2472305 
1768|3.2474823 


176 
L177 
1771 


1706 3.2319790 
4270713-2322335 
1708 3.2324879 
\13799]3-2327421 

I7I0 3-2329961 


1711]3:2332500 


171413.2340108 
$2715[3-2342641 


[2722135233 ry 


171613.2345173 
171713-2347703 
1718[3.2350232 
J171 32352759 
[2720j3-2355284 


(1721]3-235780g 
$1722[3-2360331 
1724 3.2365373 
, 1725/3:3367891 


1726[3,2370408 
17271[3-237 2923 
i728[3.2375437 
1$x72913-2377950 
173 3-24380461 


1739; 3. .2402996 


| L740. 3.2405492 


1741/3.2407988 
1742 3.2410481 
1747 3. 22412974 


1744 3-2415465 
1745 32417954 
1746 3:2420442 
I747 3:2422929 


1748 3.2425414 


1749 3:2427898 


[1750 3-2430380 


17573: 2432861 
1753352435341 
1753% 3:2437819 


1775 
1776 


177% 
1773 
1774 


3.2477278 
32479733] 
3. 2482186 


3.2487087 
3e2489536]. 
3.2491 984 
32494430 


4 


1778 


1780 
1781 
1732 
1783 
1784 
42755 
1786 


1777 


1779 


3-2496874 
3.2499318 
3-2501759 
3,2504200{l 
Zo 2506639 


3-2509077 
3+2511513 
32513948 
3.2516382 
3.2518815 


117 $413.2440296| 


I7 5 5 3,244 2771 
1756 13:244524/5 
1757 3:2447718 


1758. 7 x450p259 


1759: 3.2452658 
1960-3.2455127 
1761'3.24575 94 
1762/3.2460059 
1963: 3. 2462523 


4173113238297 1 
1733]3.2387986 


I732 ; aaron 


17343-23 90491 


—_ 


1764'3.2464986|- 


1765-3.3467447 
17.66 3.2469907 
1767 3.2472365 


1789 
41783 
417 
1790[3.252853 
I79113- 2530956 


179213-2533380 
199313-2535803 
179413-2538224 
17:95 3,2540645 
199613-2543963 


3-2521246 


3-2523675 
3-2 526103 


1798. 


179 


179713-3545481 


3:2547997 
3.2550312 


IrBoo 3.255272 


1300 
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um[Logarithm| 


N umgLogarithm 


3.2555137 
3.2557 548 
3.2559957 
342562365 
3.2564772 


1834]3.2633993; 
183513.2636361 
1836|3.2638727 
0037 3. 2641092] 


1838 


3.2643455] 


1867[3.2711443 
1868[3.2713769 
1869ſ3.27 16093 
1870[3.2718416 


187113.2720738 


3.2567177 
3.2569582 
3.2571984 
3. 2574336 


3.2576786 


i839 
1840 
1841 
1842 
1843 


3.2645817 
3.2648178 
3.265053$ 
3-2652896 
3.2655253 


Cee ne ..._——_ SW. ING OoCND " Www ca 7 v0  . > cow wx 


3.2579184 
3.2581582 
3.258 3978 
3-2586373 
3.2 588766 


1844 
18 45 
1846 


1847 
1848 


3.2591158 


3.2593 549 
3-2595939 
3.2598 327 
[3.260071 


3.2603099 
3.260548 

3.2607867 
3.2610248 
3.2612629 


3.2615008 


713-2617335 
3.2619762 
3.2622137 
2.2624511 


3.262688; 
3.2629255 
3,2631625 


3.2633993 


3.2657609 
3.2659964 
3.2662317 
3.2664669 
3.2667020 


11849 
1850 
1851 


1852 


3.2669369 
3.2671717 
3.2674064 
3.2676410 
3.2678754 


85; 
1854 
'r$855 
i856 


W57 
1858 
1859 
11860 
1861 
11862 


3.2681097 
3-2683439 
3.2685780 
3:2688119 
3-2690457 


1872 
1873 
1874 


1875 
1876] 


3.2723058 
3.2725378$ 
3.27 27696 
3.2730013 
3.2732328 


187713-27 34643 
1878;3, 2736956 


1379, 3.2739268] / 


1880'3.2741578 
1881(3.2743888 


1882 3.2746196 


1883 
1884 
1885 
1386] 


1887 
1888 
1389 
1890 
i891 


3.2748503 
3.27 50809 


3+-2753113] 


32755417 


3.2757719 


3.2760020 
3.2762320 
3,2764618| 


3.2766915 


1863 


3:26927 94 
3:2695k29 


3-26999 97 


13-2697 464 
3:2702128 


1864/32 2704459 
1865\3:.27 06788 
1866,3.47091 16 


1867]3.2711443 


1892 
11393 


1394 
1895 


1396 


1897] 
1898 


1899 


190c 


J-2769211 
7.1771506 
3:2773800 
aha 
3.2778383 


3.2780673 
2.585902 
3-2785250, 
4.2787536 
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1901 

1902 
12903 
1904 
:[1905 


3.2789821 
3-2792105 
3$-2794388 
32796669 
3-2798950 


1934 
1935 
1936 
1937 
1938 


Numjl.ogarichm 


3.2864565 
3.2366310 
3.2869054 
3.28712.96 
3.-2873538 


= 
1968 


1969 
1970 
I97 1 


I | 


3-2938044 
3$-2940251 
3, $2942457 
3-2944662} 
3.2946866 


: [1906 
$2907 
- $2908 
41909 
1:910 


3.2808059 


3.2801229 
3.-2803507 
3.2805784 


3-2810334 


1911 
[1912 
I913 
11914 

1915 


32812607 
3.2814879 
3.2817150 
3.2819419 
2.2382 1688 


I940 
1941 
1942 
1943 


[1944 


1945 
1946 
1947 


1939132875778 
3.2878017 j 


3.2880255 
3.2882492 
3.28847 28 


3-2886963 


3.2889196 
3.2891428 
3-2893659 


1948|3.2895889 


2916; 
17917 
I918 
1919 
1920 


3.2833012 


3-2823955 
2.2826221 
2.2828486 


3.2830750 


1921 
1922 


2-2335274 
3.2837534 


1923 


3.2839793 


I924{3.2842051 
192513.2844307 


1926[3.234656z 
192713.28488 17 
1928j3.2851070 
192913.2853322 
1930]3.2855577 
193213.2857823 


1932[3.2$6007 1 
$654 ut FIHY 
193413.2864565 


1949 3.2898118 
1950\3.2900346 
I95113:2902573 
1952/3+2904798 
1953'3. 2907022 


| 


1972 
1973 
197.4 
197 5}3 
1976 


3-294906g 
3-2951271 


32953471]. 


3-2955671 
3.295786 


[1982 


1986 


1977 
1978 
: 


i989 
1981 


3-296226z] 
3-2964458 
3.2966652 
3-2968845 


198 3 
1984 
i985 


$+297 5417 


3-2971036 
$+297 3327 


3$.297760F 
32979792] 


1954 3-29092.46 
1955:3.2911468 


1956 


3.2913688 


195713, 2915908 


1958; 3. 2918127 


1959 3-2920344 
1960, 3.2922 561 
196113, 2924776 
196213;2926990 
1963 3-2929203 


11988 


1987 
i989 


3-298 197 
3.298416 
3.29863 48 


3e1960067] ' 


I991 


3.2988 531] 
3$.2990713 
3.299289z 
3-2995073 
3-2997 251] 
3.2.999429 

3.3001605 


1990 


1992 
1993 
1994 
1995 
1996 


1964 342931415 
1965 3:2933626 
1966 $,293 5835 


11967-3.2938044) 


3.3003781| 
3-3005955 
3.3008428 
3-301030 


1997 
1998 
1999 
20@ 
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The Deſcription and Uſe of th: Foje-Staff or 
Croſs-Staff. 


A"He (Fahy 4 confifls of a Staff and ſour Croſſes, 
| & uſually the ſhorteſt is called the zex Croſs, and be- 
longs to that fide of the Staff where the Diviſions be- 
gin at about 3 degrees and end at 10 degrees, and is 
ou the ten Side, rhe next longer is called the 3o 


mens 


| Croſs, and belongs to that Side where the Diviſions ' 


begin, at 10 deg. and end at 3o, and this is called the 
jo Side. The next lenger is called the 60 C1oſr, and 
belongs to that Side where the Diviſions begin ar 20 d. 

dend at 60, and is called the 60 Side; The longeſt 
Croſs is called the go Croſs, and. — to that Side 
where the Diviſion begins at 3o deg: and end at 90,and 
k called the 99 Sidr of the Saf, | 


The 


The Uſe.of the Fore-fiaff, 


The Uſe of this Croſs-Staff is to obſerve the Merj- 
dian Altitude of the Sun or Stars, and the 10, 30, 60, 
and go Croſſes are to be uſed according as the Meridian 
Altitude is gromer or leſs, that is, if it be leſs than 
To deg. ule the 10 Croſs, if leſs than 3o deg. the 30 Crols, 
if Jeſs than 60deg. the 60-Croſs 3 but if greater the 
90 Croſs. | ; 

The manner to hold the Staff in time of Obſerta- 
tion is thus, place the flat end of the Staff to the guts 
fide of your cyc, as near as you can, not to hinder 
your ſight, and look at the upper end of the Erofs for 
the Sun or Star, and at the {ower end for the Horizon; 
bur if you ſee the Sky inſtead of the Horizon, draw the 

Groſs 2 little nearer your eye, but if you ſee the Ses 
inſtead of the Horizon, put the Croſs a little farther 
from your eye, and ſo continue removing the Croſs, 
until you ſee exaRtly the Sun or Star by the op of the 
Cro(s and the Horizon by the low:r end thereof. 

. and Min, cut by the inner Edge of the Croſs, upon 

fide of the Staff peculiar to the Croſs you uſe, is 
the preſent Altitude of the Sun or Star, bur it being the 
Neridian or greateſt Altizude which you are to a" 


ts ec 
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| 


The Uſe ofthe Duadzant. 


muſt continue your Obſeryationas long as you find the 
Altitude increaſe , ſtill drawing the Ecof? nearer to 
your eye, but when go perceive the Altitude is dimi- 

hed, defilt your Obſervation, and do not alter yout 

roſs to remove it backward from your Eye, but as 
the Croſs ſands, count the Deg. and Min. on the Side 
proper to the Croſs, which gives the Meridian Alti- 
tude required, and the Meridian Altitude ſubtraRed 
from 90 deg. oo min. gives the Zenith Diſtance. 

And hence to find the Latitude of the Place F Obſerva- 

tion, ſhall be fhewn aftcr the Uſe of the Quadrant. 


—_—— 
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The Deſcription and Uſe f the Sea- Quadrant 
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His Inſtrument is very convenient for to take 
the Suns Altitude at Sea, it conſiſts of three Panes 
W two Arches , they are called ar Horizon Vane at 
tne Shadow-Yane at B, the Sight Vane at C, the 

H 2 A 


The Uſe of the Nuadzant. 
&o Arch de, and the 30 Arch F & The 60 Arch i; 
divided into 60 deg, by every 5 and ſometimes'by 
every lingle Degree, the 30 Arch is divided to every 
gonal Lines. | w 

To obſerve with this Inſtrument you muſts look 
through.the ſmall Hole in the Sight-Vane, and ſo raiſe 


or depreſs your Quadrant, until the Shadow of the upper - 


Edge of the Shadow-Vane fall upon the upper Edge 6 

the Slit in the Horizon-Vane, and at the ſame time Joo 

through the Slit in the Horizon-Vane, that the upper 
Edge of the $lig may cut the Horizon; but if inſtead of 
the Horizon you ſee the Water, then remove your 
\ Sight-Vane a little lower, bur if inſtead of the Herizon 
p_ ſee the Sky, then remove your Sight Pane a little 


igher, and ſo continue removing your Sight-Vane, un- | 


til (the Shadow falling in his due place) you exaRlly ſee 
the Horixon by the upper Edge of the Slit in the Horiqon- 
Fane ; then look upon the Sight Yene, and ſee hoy 
inany Degrees and Minutes are cut by the Edge that an 
ſwers tothe ſmall Hole, to which add the Degrees that 
are cut by the upper Edge of the Shadow-Vane, the Sum 
15 the Suns Zenith Diftance, which if you ſubtra@ from 
'g0 deg. the Remainder is the Suns preſent Altitude : Byt 
to find the Sins Meridian or greateſt Altitude, you muſt 
continue your Obſervation as long as you ſee the Ati. 
- tude increaſe,” by removing your Sight-Vane lower, but 
when you perceive the Altitude to leflen, do not re. 
move/your Sight-Vane higher, bur leave off your ob- 
ſerving for that time, and counting your Degrees cut 
by the Sbadows Sight-Vanes as before direQed , the 
Sum will give you the Suns Zenith Diſtance, and that 


ſubtracted from 90 deg.gives the Suns Meridian Altiqude, ; 


Rate 


, degree and 10mzn. and alſo into 2 or 3 min, by Dia- | 


I 


Ts. 


thereby you may find the Latitude of the P 
| following Rules. | 
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Rules to find the Latitnde of a Place by Obſerua- 
. tion of the Suns Meridian Altitude. 


7 Ou muſt firſt find the Suns Zenith Diſtance by the 
Croſs-Staff or Quadrant, as you was direQed, and 
then find the Suns Declination for the day you obſerve 
in by the Table of the Suns Declination — and 
ace by the 


Rules for North Latitude. 


I. JF the Suns Declination be Southerly, (ubtraft the De. 
clination from the Zenith Diſtance, the Remainder 
& the Latitude of the Place. 


Example. : 
Ofober 10, 1674. the Suns Zenith Diſtance is 59 4, 
o6 m, and the Suns Declination 1c d. 33 mp. South; to 
find the Latitude of the Place. | 


The Zenith Diſtance 594. 06 m, 
The Declination ſubtracted "nx 
The Latitude is 43 33 


© % 

II, Tf the Suns Declination be No!therly, add the Suns 
Declination to the Zenith Diſtance, the Suns is the 
Latitude of the Place, but if the Declination be grea- 
ter than the Zenith Diſtance and the Sun be due North 
at noon, then aq the Zenith Diſtonce from the 
Declination, the Remainder is the Latitude ; but in 


all other caſes you muſt add the North Delination to 
the Zenith Diſtance. 


(1,)Example. 


RL The Uſe of the 
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(1.) Example. 
- --Fuly-20, 1675,- The Suns Zenith Diſtance is 38d. 
13 m8. and the Suns Declination 18 d. 33 m.. North, to 


God the Latitude of the Place, L 
The Zenith Diſtance $4. is 
. 38 d. 12 m, 
The Declination added 18 * 33 
'The Latitude 46. a 


| (2.) Exenple. 

_ Pune 29» 1676, The 25 Zenith is 12d, 42 1y, and 
the Declination 22 d, 19 mw. North, to find the Lag. 
tude of the Place, 


The Declination ' 224. 199 


Thr Zenith Diſtance ſubtra&ed "4%. 4 
The Latitude I S--0 


Rules for South Latitude» 


from the Zenith Diſtance, the Remainder is the Lt- 
' titude of #be Place. 
Example. 
Auguſt 14, 1677. The Suns Zenith Diſtance is 38d, 
17 m. and the Declivation to, 56 m. North, to find 
the Latirude of the Place, 


The —_ Diſtance . 384.17m 
The Declination ſubtra&ed 106 F56 
The Latitude 27 21 


IL, If the Declination be Southerly, 444 the Declination 
© rothe Zenith Diftance, the Sum is the Latitude of the 
Place, bur if the Detlination be greater than tht 
2:nith Diftence, and the Sun be due South at noon, 
then ſubrra# the Zenith _ from the Declination, 
the Remainder is the Latitude ; but in all other caſes 
except thic, you muſt add the South Declination 20 the 
Zenith Diſtance, I. Exam- 


7. If the Declination be Northerly, ſubtra#t the Declinain 7 


wy 
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The Uſe of the Duadzant.  - 


(1.) Example, +. | 
December 224.1678, The Suns Zevith Diſtance -is 
1:d, 37m. and the Suns Declination 23d, ol m. 


4 South, to find the Latitude of the Place. 


4 Th+ Zenith Diſtance 1 $148. 
The Declination 23 oh 
' The Latitude 35 3s 
| (2.) —_ 
-: \December 22, 1678, The Suns Zenith Diſtance is 


124. 37m, 'the Declination.23 d. 01 m. South , the 
So nelag due South at noon, to find the Latitude of 
| ace, £ 


The Declinatijon 23d, 01 8, 
The Zenith Diſtance ſubtrace 13 .37 
The Latitude 10 24 


Note 1. That if the Sun have no Declination, the 
Zenith Diſtance is the Latitude of the Place, and if 
the Sun be due North at noon, the Latitude 44s 'Nor- 
therly ; -if South at noon, ir is South Latitude. 

; Note 2. That if the Sun be in your Zenith, then 
the Suns Declination is the Latitude of the Place, 
and if the Declination be Southerly, your Latitude 1s 
Southerly ; but it the Declination be Northerly, then 


"your Latitude is Northerly, 


Note 3, That if you obſerve any of the fixed Stars 
upon the fame fide of the Meridian, as you obſerve 
the Sun at noon, the Rules are the ſame for the Stars 
as for the Sun before delivered. 


The 


q * 


Ing from the Center te be tutned to. the Guatds jh 


* you are to ſee the North-Star, and at the ſame time 
the Index to be turned to the Guards. 


| :Þ North-Star, Then turn the long Index or Pointer 
\ Guards on the little Bear by the edge of the Rule, and 
' Rule or Index will cut the Hour of the' Night, At the 
2 -the Compaſs the Guards are upon, fo that you may 


»- cknew alſo what Declination the North-Star hath x | 
Ls thattime either aboye or under the Pole. 
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The Diſcription and Uſe of the Nogurnal. 


His Inſtrument conſiſts of rhree parts :-- The firſt 
4 or, Handle part hath' on it two Circles divided, 
the outmoſt is the Ecliprick, divided into 12 equal 
arts, in which is put the 12 Signs, and each of thoſe 
vided into 3oequal parts or degrees. The inward 
Circle is the 12 Months, each Month divided into its 
reſpeRive Days ; The midgdle Rundle hath a Tooth 
to be turned to the Day of the Month, and is divided 
into 24 Hours, and within that a Circle divided iato 
37 equal parts or Poirts of the Mariners Compals ; 
heupper part is the Index having one Side: proceed: 


time of Obſerration, Through all theſe Pieces in the 
Center of the Inſtrument is a Hole , threugh which 


Place the Tooth or Index of the middle Circle to 
the day of the Moneth, and it will.cut in the outward 


- Circle the Suns Place in- the Ecliptickz then hold | ' 
: the Inſtrument on high alittle diſtance from you as up+ 
-rigtit as you can with the forefide towards you, looking 


through the Hole of the Center until you may ſee the 
apwards or downwards till y ou ſe the brighteſt of the 
you will tind upon the ſecond. Circle the edge of the |- 


ſame time you" will fi:d on the backſide what Point of 


FINIS. 


